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EDITORIAL 

This  number  of  the  Scottish  Naturalist  ends  a long  gap  of  four 
years,  during  which  publication  has  been  suspended.  With  the 
concurrence  of  the  other  Scottish  universities,  the  University  of 
Aberdeen  has  undertaken  to  sponsor  the  present  volume,  and 
thereafter  to  review  the  position  in  the  light  of  the  first  year’s 
income  and  expenditure. 

Some  of  the  articles  printed  were  already  in  our  hands  in  1957; 
others  have  come  to  us  more  recently,  as  a result  of  our  prospective 
revival  becoming  known  to  various  people.  What  we  have  done 
is  to  put  into  this  large  number  almost  all  the  material  we  have 
received  for  publication,  and  it  is  important  therefore  to  enlist 
immediate  further  contributions  from  authors  in  order  to  keep 
production  going. 

Our  contemporary  Scottish  Birds  is  now  the  well-established 
organ  of  the  Scottish  Ornithologists’  Club,  and  may  be  expected 
to  receive  most  of  the  contributions  relating  to  ornithology.  In 
collaboration  with  it  we  are,  however,  prepared  to  accept  a share 
of  the  material  in  this  field,  especially  in  the  case  of  longer  papers. 
Otherwise  the  scope  of  the  Scottish  Naturalist  remains  the  same 
as  before,  and  suitable  contributions  in  any  branch  of  natural 
history  will  be  welcomed. 

We  have  to  feel  our  way  at  this  stage,  but  it  is  proposed  to 
print  at  any  rate  a second  part  to  complete  Volume  70  before 
calling  for  a renewal  of  subscriptions.  It  is,  however,  too  late  in 
the  year  to  make  this  practicable  before  the  end  of  1961.  Provided 
sufficient  material  is  available  for  publication  the  number  of  pages 
produced  annually  and  the  size  of  the  volumes  must  necessarily 
be  dictated  by  costs  and  income.  We  particularly  wish  to  thank 
all  the  many  supporters  whose  1958  subscriptions  have  lain  hope- 
fully to  our  credit  at  the  bank  for  such  a long  time.  Will  they  now 
please  do  everything  they  can  to  make  our  reappearance  known, 
and  gain  us  new  subscribers  ? 

It  will  be  observed  that  we  have  rejected  the  suggestion  that 
Mr  Len  Fullerton  should  be  asked  to  design  a phoenix  for  our 
cover,  instead  of  the  crested  tit. 
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OAKS  IN  SCOTLAND 

W.  B.  Yapp 

Department  of  Zoology,  University  of  Birmingham 
Received  11th  December  1957 

The  distinction  between  two  types  of  oak,  one,  now  known  as 
Quercus  robur  L.,  with  auricled  leaves  and  stalked  acorns,  and 
the  other,  now  called  Q.  petraea  (Mattuschka)  Liebl.  (=  Q.  sessili- 
flora  Salisb.),  with  petiolate  leaves  and  sessile  acorns,  was  first 
made  by  Bauhin  in  1623,  and  before  the  end  of  the  eighteenth 
century  they  were  recognized  as  distinct  species  (Schwarz  1935). 
It  is  therefore  disappointing  to  find  that,  so  far  as  I am  aware, 
none  of  the  earlier  writers  who  gave  information  about  the  former 
distribution  of  woodland  in  Britain  used  any  term  but  the  simple 
word  ‘oak’. 

On  the  basis  of  the  distribution  of  the  semi-natural  woodlands 
of  England,  it  is  generally  believed  that  robur  belongs  to  the  heavier 
and  deeper  soils,  whether  sands  or  clays,  and  petraea  to  the  shallow 
sands.  This  corresponds  roughly  to  their  geographical  distribution 
in  Britain,  for  robur  is  characteristic  of  the  Midlands  and  South  of 
England,  and  petraea  of  the  North  and  West.  There  are,  however, 
difficulties  ; it  is  clear  that  robur  can  grow,  as  a planted  tree,  on 
soils  to  which  petraea  is  the  proper  native,  and  as  there  was  much 
planting  in  the  eighteenth  century,  the  nativity  of  many  woods 
must  be  suspect.  I have  shown  elsewhere  (Yapp  1953)  that  the 
Trustees  of  Greenwich  Hospital,  who  owned  and  planted  large 
estates  in  the  north  of  England,  imported  acorns  from  Sussex.  More- 
over, they  maintained  a nursery  in  Northumberland  from  which 
they  sold  seedlings  to  others.  Since  much  of  the  Scottish  eighteenth 
century  planting,  for  example  at  Atholl  (Pennant  1771),  was  the 
making  of  new  woods,  and  not  mere  replacement  of  old  ones, 
seedlings  or  acorns  must  have  been  imported,  and  the  south  of 
England  is  the  obvious  source.  Any  specimens  of  robur  in  a wood 
which  one  suspects  to  have  been  planted,  may  therefore  have  been 
introduced.  The  possibility  that  robur  was  introduced  to  Scotland 
only  in  the  eighteenth  century  is  compatible  with  the  view  of 
Anderson  (1954)  that  it  is  not  indigenous  in  England,  but  was 
introduced  by  the  Cistercians  in  the  middle  ages.  On  the  other  hand, 
even  if  the  tree  were  truly  native  in  the  south  of  England,  it  might 
well  have  been  introduced  in  the  North  and  in  Scotland. 

The  difficulties  caused  by  the  eighteenth  century  planting,  to- 
gether with  the  subsequent  hybridization,  have  been  recognized  by 
Tansley  (1939),  but  he  has  not,  I think,  given  due  weight  to  the 
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probability  that  almost  all  the  major  oak  woods  in  Scotland  and 
the  north  of  England  are  not,  in  their  present  form,  more  than 
two  or  three  hundred  years  old.  The  post-Reformation  clearance 
was  nearly  complete,  acorns  spread  but  slowly,  and  oaks  do  not 
regenerate  easily  in  the  north.  Our  only  safe  guides  are  trees 
growing  in  situations  where  planting  is  unlikely,  and  we  must 
remember  that  the  early  planters  were  enthusiastic  and  often  unduly 
sanguine  in  estimating  the  prospects  of  success.  The  purpose  of 
this  note  is  to  draw  attention  to  the  problem,  not  to  solve  it.  My 
own  visits  to  Scotland  have  been  brief,  but  I hope  that  others  with 
more  time  may  find  it  worth  while  to  investigate  as  many  oaks  as 
possible,  especially  in  the  remoter  highlands. 

Of  the  large  Scottish  oakwoods  described  by  Tansley  (1939) 
some  are  dominated  by  Quercus  robur,  others  by  Q.  petraea,  and 
there  is  no  obvious  ecological  reason  for  the  difference.  All  are  in 
or  south  of  the  Great  Glen.  He  describes  also  small  amounts  of 
oak  further  north — both  species  round  the  Cromarty  and  Dornoch 
Firths  and  in  Strath  Ullie,  and  robur  in  Strath  Oykell  and  on  the 
west  by  Ullapool  and  by  Loch  Maree  and  Loch  Carron.  Some  of 
these  woods  are  almost  certainly  planted.  Pennant  (1771)  describes 
the  woods  of  Ballater  as  consisting  of  birch  and  alder,  although 
now,  according  to  Tansley,  there  is  also  a wood  of  Q.  robur , with 
a few  petraea  in  the  upper  parts  (the  hill  is  still  known  as  Craigen- 
darroch).  Admittedly  negative  evidence  is  unsatisfactory,  but  Pennant 
was  a careful  observer,  obviously  interested  in  the  native  trees,  and 
he  describes  the  inhabitants  of  Deeside  as  using  birch  for  almost 
all  purposes,  including  roofing,  wheels  and  tanning,  which  they 
would  hardly  have  done  if  oak  had  been  available.  Dr  C.  H. 
Gimingham  has  drawn  my  attention  to  a paper  by  Dickie  (1843)* 
which  describes  apparently  natural  trees  of  robur  at  Ballater,  and 
he  tells  me  that  according  to  Brown  (1861)  oak  was  used  for 
tanning  at  that  time  at  Invercauld.  It  therefore  seems  almost  certain 
that  the  robur  on  Deeside  is  due  to  late  eighteenth  or  early  nine- 
teenth century  planting.  Miss  Whittaker  (unpublished)  has  confirmed 
that  most  of  the  oaks  on  Deeside  are  robur,  and  she  considers  them 
obviously  planted,  although  in  the  upper  parts  there  are  a few  trees 
of  petraea  which  might  be  natural. 

Pennant  says  the  Cromarty  Firth  was  “almost  destitute  of  trees”. 
The  neighbourhood  of  Loch  Broom  has  also  been  much  planted, 
for  there  are  many  obvious  exotics.  In  his  later  tour  Pennant 
(1774-6)  visited  Loch  Broom,  Dundonnell  and  Loch  Maree,  and 
although  he  names  the  trees  of  a number  of  woods,  he  mentions 
oaks  only  at  Loch  Maree,  where  they  were  associated  with  many 
other  species.  Tansley  mentions  oaks,  of  unstated  species,  at  Berrie- 
dale,  and  says  that  these  may  have  been  planted.  That  there  were 
anciently  trees  here  we  know  from  Brand  (1701)  who  writes  of 
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Caithness:  “There  are  some  trees  here,  but  they  are  not  so  big 
as  those  which  are  farther  South,  even  in  Sutherland,  particularly 
upon  the  water  of  Beradale,  there  is  a pleasant  strath  full  of  small 
wood”. 

Tansley  found  no  oaks  in  Strath  Halladale  and  Strath  Naver, 
nor  on  the  road  from  Lairg  to  Altnaharra.  He  concludes  that  there 
is  probably  no  natural  oakwood  in  the  north  of  either  Caithness 
or  Sutherland,  and  in  a later  book  (1949)  writes  “In  the  Scottish 
Highlands  oak  occupies  only  the  better  soils  towards  the 
bottoms  of  the  larger  valleys”.  There  is  however,  a significant 
amount  of  oak  in  the  North-West,  and  most  of  it  is  petraea.  As 
Tansley  has  noted,  many  of  the  Scottish  specimens  are  not  quite 
like  the  typical  forms  of  petraea  of  the  West  of  England,  and  by 
saying  that  a Scottish  tree  is  of  this  species  I mean  (unless  the 
flowers  are  mentioned)  simply  that  it  has  leaves  with  a petiole  and 
no  trace  of  auricles.  There  seems  no  reason  to  doubt  that  these 
are  genuine  petraea. 

By  the  Blackwater  below  Garve  (Map  reference  2o/44jj/^) 
are  a number  of  well  grown  oaks  which  are  the  remains  of  what 
is  shown  on  the  Ordnance  Map  as  an  extensive  deciduous  wood. 
The  house-name  Craigdarroch  Lodge  suggests  but  does  not  prove 
some  antiquity,  for  Craigdarroch  means  “hill  of  the  oaks  . 1 
closely  examined  eleven  trees  alongside  the  river,  some  growing  in 
rocks  and  unlikely  to  have  been  planted.  All  were  petraea ; one  of 
them  had  flowers  which  were  quite  clearly  sessile.  In  Strath  Oykell 
(29/415014)  there  are  scattered  trees  of  petraea,  accompanied  by 
birch  and  alder,  as  well  as  the  robur  and  hazel  recorded  by  Tansley. 

Near  the  road  from  Ullapool  to  Durness,  and  between  this  and 
the  sea,  are  several  scattered  oaks.  Most  of  them  are  growing  in 
crags  where  planting  is  unlikely,  and  are  stunted  and  twisted  like 
those  in  the  upper  parts  of  Keskadale  in  Cumberland.  Many  are 
inaccessible  or  nearly  so,  but  none  of  those  which  I examined  was 
robur.  Between  Ardmair  and  Strath  Kanaird  there  are  several 
groups  of  oaks  above  the  road,  some  of  them  mixed  with  birches, 
rowans  and  probably  willows.  I was  not  able  to  reach  any  of  these, 
but  the  largest  was  probably  about  thirty  feet  high.  On  the  shore 
between  Achduart  and  Culnacraig  (29/0603)  are  > several  scrub 
oaks,  ranging  from  a few  inches  to  about  ten  feet  high.  All  that  1 
examined  were  petraea,  except  for  one  possible  hybrid.  At  Assynt, 
the  birch  wood  on  the  west  of  the  Loch  (29/2224)  appeared  to 
contain  some  oaks  when  I examined  it  through  field  glasses,  but 
I have  not  visited  it.  By  the  roadside  west  of  Loch  Assynt  Lodge 
(29/1726)  there  are  a few  well  grown  specimens  of  petraea.  The 
wood  on  the  crags  above  Inverpolly  Lodge  (29/073140)  contains 
a number  of  oaks,  and  the  three  which  I was  able  to  examine  were 
clearly  petraea.  There  are  a few  inaccessible  oaks  just  north  of  this. 
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High  above  the  road  north  of  Kylesku  are  some  inaccessible 
patches  of  scrub  oak,  and  the  birchwood  above  Loch  Mhuilinn 
(29/165395)  contains  a few  oaks,  some  hazel  and  frequent  rowans. 
The  only  oak  which  I was  able  to  reach  was  petraea,  although  not 
quite  typical.  This  was  the  most  northern  oak  which  I found,  but 
the  name  of  the  loch  at  Scourie,  Loch  a’Bhadaidh  Daraich  (29/ 
173445)  means  loch  of  the  wood  of  oak  trees.  The  wood  there  now 
is  largely  coniferous. 

These  fragmentary  observations  suggest  that  at  low  altitudes 
in  the  North-West  there  was  formerly  much  oakwood  and  that  this 
was  mostly  if  not  entirely  petraea.  In  the  central  highlands  too, 
probably  Q.  petraea  was  formerly  the  dominant  tree  below  the 
birch  and  Scots  pine.  We  know  that  many  existing  woods  are 
planted,  and  we  know  that  there  has  been  much  clearance.  It  is 
stated,  for  instance,  in  Newton’s  edition  of  Yarrell’s  British  Birds 
(Yarrell  1871-4) : “Mr.  Gray  informs  the  Editor  that  the  very  old 
timber,  consisting  chiefly  of  Scotch  firs  and  oaks,  in  this  forest, 
the  name  of  which  is  more  correctly  spelt  Glenmore,  was  cut  down 
towards  the  end  of  the  last  century”.  Although  pines  are  numerous 
in  Glenmore  and  Rothiemurchus  now,  there  are  no  oaks  ; there 
are,  however,  many  well  grown  trees  along  the  banks  of  the  Spey, 
and  all  which  I have  examined  are  petraea. 

It  is  also  interesting  that  near  Kinlochewe,  on  the  edge  of 
another  of  the  few  extensive  areas  of  semi-natural  firwood  in 
Scotland,  is  Allt  na  Doire  Daraich,  or  stream  of  the  oakwood. 

We  need  a much  fuller  knowledge  of  the  distribution  of  the 
two  species  of  oak,  especially  in  situations  where  planting  is  un- 
likely ; these  would  include  the  crags  and  coast  of  the  Highlands, 
and  the  relict  birchwoods  of  Ross,  Sutherland  and  Caithness,  which 
have  not,  so  far  as  I know,  been  systematically  and  thoroughly 
explored.  The  islands,  too,  would  repay  study.  In  1549  they  were 
apparently  well  wooded  (Monro  1774)  and  we  know  from  Martin 
(1703)  and  Pennant  (1774-6)  that  there  were  oaks  in  Skye  in  the 
eighteenth  century.  Druce  (1932)  records  petraea  in  Skye  and  Islay- 
Jura,  but  not  from  the  other  islands,  and  robur  in  no  islands 
except  those  of  Buteshire.  His  distribution  for  the  Highlands  is, 
however,  not  complete,  as  he  shows  both  species  as  absent  from 
Caithness,  and  petraea  as  absent  from  Argyll,  although  there  are 
plenty  in  Glencoe  and  at  Creran  on  the  coast. 
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MOLLUSC  SURVEYS  ON  NORTH  RONA,  SULA  SGEIR 
AND  THE  FLANNAN  ISLES 

T.  B.  Bagenal 
The  Marine  Station,  Millport 
Received  5th  August  1959 

From  23rd  June  to  23rd  July  I was  with  the  Glasgow  University 
North  Rona  and  Sula  Sgeir  expedition  (Bagenal  & Powell  1958) 
and  collected  representatives  of  all  the  slugs  and  snails  that  could 
be  found.  In  1959  I was  with  a party  on  the  Flannan  Isles  from 
21st  to  28th  June  and  again  searched  for  terrestrial  molluscs. 

NORTH  RONA 

Two  species  of  snails  and  three  species  of  slugs  were  found. 
The  village  with  its  more  luxuriant  vegetation  is  the  most  favour- 
able habitat,  though  a few  snails  were  found  elsewhere.  The  fresh 
water,  with  a salinity  of  1.16  per  thousand,  had  no  molluscs.  There 
are  no  previous  records  from  North  Rona. 

Lauria  cylindracea  (da  Costa) 

Found  only  under  stones  of  the  village  perimeter  wall  and 
among  grass  on  the  south  slope.  One  specimen  can  be  seen  to  be 
var.  edentula  Gray. 

Avion  intermedins  Normand 

Found  under  stones  and  among  vegetation  in  the  village  and 
the  perimeter  wall. 

Oxychilus  alliarius  (Miller) 

Found  under  stones  in  the  village  area,  both  at  the  perimeter 
wall  and  among  the  old  buildings.  It  was  also  found  among  grass 
on  the  south  slope,  on  Toa  Rona  and  very  occasionally  on  Fianuis. 

Lehmannia  marginata  (Muller)  (==  Limax  arborum) 

Ihis  is  the  commonest  slug  on  Rona,  being  found  all  over 
the  village  and  round  the  perimeter  wall. 

Agriolimax  reticulatus  (Muller) 

Found  under  stones,  only  in  the  village. 
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SULA  SGEIR 

No  land  molluscs  could  be  found  during  the  twenty  four  hours 
spent  on  this  small  island.  The  soil  is  all  a dry  Armeria  peat,  with 
only  seven  species  of  flowering  plants,  and  there  is  no  permanent 
fresh  water,  so  it  is  unlikely  that  there  are  any  terrestrial  molluscs. 

FLANNAN  ISLES 

A search  was  made  for  land  molluscs  on  Eilean  Mor,  Eilean 
Tighe,  Lamh  a’  Sgeir  Mhor  and  Lamh  a’  Sgeir  Bheag,  on  Eilean  a’ 
Ghobha  and  Roareim,  and  on  Soray  and  Sgeir  Toman.  Only  one 
species  of  snail  and  two  species  of  slugs  were  found.  There  is  no 
permanent  fresh  water  on  any  of  the  islands.  There  are  previous 
records  of  two  slugs,  Arion  ater  and  Limax  agrestis,  by  W.  Eagle 
Clarke  in  1905.  He  states  that  there  are  no  shell-bearing  land 
molluscs. 

Arion  intermedins  Normand 

This  species  was  found  on  Eilean  Mor  under  wood  and  stones 
at  the  Blessing  House  and  among  Rumex  on  the  north  cliff. 

Oxychilus  alliarius  (Miller) 

Found  only  on  Eilean  Mor  among  grass  south  of  the  flagpole, 
under  wood  by  the  lighthouse  wall  and  var.  viridula  Jeffreys  was 
found  among  sorrel  (Rumex  acetosa)  on  the  north  cliff. 

Agriolimax  reticulatus  (Muller) 

Found  on  Eilean  Mor  under  wood  and  stones  at  the  Blessing 
House,  among  grass  south  of  the  flagpole,  among  Rumex  on  the 
north  cliff  and  under  stones  at  the  McPhail  bothies.  This  species 
was  the  only  land  mollusc  found  on  any  of  the  other  islands;  two 
were  found  under  stones  at  the  ruined  bothy  on  Eilean  Tighe.  In 
1905  this  species  was  not  distinguished  from  what  was  then  called 
Limax  agrestis. 

All  the  species  recorded  here  for  North  Rona  and  the  Flannan 
Isles  have  been  recorded  from  the  Outer  Hebrides  and  also  from 
St.  Kilda  (Waterston  and  Taylor  1906).  The  marine  molluscs  of 
Rona,  Sula  Sgeir  and  the  Flannans  will  be  considered  in  a later 
paper  also  dealing  with  the  shore  ecology. 

I would  like  to  thank  A.  E.  Ellis  and  H.  E.  Quick  who  corrected 
or  confirmed  my  identifications  of  the  snails  and  slugs  respectively. 
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Little  is  known  about  the  numbers  of  spiders  in  any  one  area  at 
different  seasons.  Bristowe  (1939)  quoted  a few  observations  on 
this  subject  and  gave  more  detailed  data  of  his  own  from  a field 
in  the  south  of  England.  The  present  work  was  planned  as  there 
seemed  to  be  no  comparable  data  from  Scotland. 

The  method  of  counting  was  similar  to  Bristowe’s  (1939).  I 
placed  a circulair  frame  of  area  0.65  sq.ft  at  random  on  the  field 
and  removed  the  enclosed  grass  and  the  underlying  two  inches  of 
soil.  This  material  was  immediately  broken  up  on  a white  sheet 
and  the  spiders  placed  in  alcohol  for  later  identification  and  counting. 
Obviously  this  technique  must  give  a minimum  value  for  the  spider 
population  as  some  of  the  smaller  spiders  might  possibly  be  missed. 

The  field  was  rough  damp  pasture  grazed  by  sheep  on  the  north 
slopes  of  the  Pentland  Hills  near  Edinburgh  at  an  altitude  of  1000 
ft  (map  reference  36/175630). 

The  results  are  summarised  in  Table  1.  Table  1 shows  the 
number  of  spiders  per  unit  area  (0.65  sq.ft),  the  mean,  and  the 
standard  deviation  calculated  for  small  samples. 


TABLE  1 Counts  of  the  spider  population 
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Despite  the  scatter  of  the  values  for  individual  samples  taken 
on  any  one  day  the  mean  values  for  the  corresponding  times  of 
the  two  years  agree  well. 

The  spider  densities  on  this  field  were  only  about  half  of  those 
reported  by  Bristowe,  reaching  a maximum  of  about  800,000  spiders 
per  acre.  Table  1 suggests  that  numbers  are  greatest  in  summer,  not 
during  autumn  as  in  the  south  of  England  (Bristowe  1939).  The 
proportions  of  the  various  families  are  very  different  in  the  two 
regions.  About  80  to  90  per  cent  of  the  Pentland  spiders  belonged 
to  the  Linyphiidae  compared  with  about  50  per  cent  in  the  popu- 
lation studied  by  Bristowe.  Further,  of  the  ten  families  represented 
in  Bristowe’s  collection  I found  only  six  in  the  Pentlands.  There 
is  little  possibility  of  serious  error  in  these  proportions  as  the  larger, 
slow-moving  spiders  of  the  other  families  are  less  likely  to  have 
escaped  notice  than  the  small  Linyphiids.  If  any  error  exists,  there- 
fore, the  proportion  of  Linyphiids  is  probably  too  low.  The  domin- 
ance of  the  Linyphiidae  is  also  shown  by  the  fact  that  32  of  the 
37  species  collected  belong  to  this  family. 

The  variations  in  the  proportions  of  male,  female  and  immature 
Linyphiids  are  of  some  interest.  The  greatest  number  of  immature 
specimens,  about  75  per  cent  of  the  total,  was  found  in  April : the 
proportion  fell  to  about  50  per  cent  in  September  and  then  dropped 
sharply  to  10  per  cent,  a value  which  persisted  through  the  winter. 
The  sex  ratio  of  adult  Linyphiids  changed  greatly  during  the  year. 
The  ratio  of  males  to  females  was  lowest  (0.1  -0.3)  in  the  early 
part  of  the  year  ; by  the  summer  and  early  autumn  it  had  risen 
to  0.5  - 1.0,  after  which  it  fell  again  to  a low  level. 

The  following  list  indicates  the  species  collected  and  their 
frequency  by  listing  the  numbers  of  the  months  when  they  were 
caught : the  dates  are  shown  in  T able  1 . Those  species  marked  with 
an  asterisk  were  not  recorded  in  the  lists  of  Edinburgh  spiders 
published  by  Carpenter  and  Evans  (1894-1904). 


Clubiona  diversa  9 
Xysticus  cristatus  2,  3,  4,  9 
Lycosa  pullata  2,  3 
Robertus  lividus  2,  4,  5,  6,  8,  10 
Pachygnatha  degeeri  1,  8 
Ceratinella  brevipes  1,  2,  3,  7,  8,  9 
Walckenaera  acuminata  5 
Wideria  antica  7 
Dicymbium  nigrum  5,  7 
Minyrioloides  trifrons  2,  8,  9 
Pocadicnemis  pumila  9 
Oedothorax  gibbosus  * 1,  3,  7,  8 
O.  fuscus  10 
O.  retusus  3,  4,  9 
Trichopterna  thorelli  9 


Silometopus  elegans  * 2,  3,  9,  10 
Cnephalocotes  obscurus  4 
Tapinocyba  praecox  * 1,  2,  4,  5,  6,  8 
Monocephalus  fuscipes  1,  2,  3,  4,  5,  6, 
7,  8,  9,  10 

Gongylidiellum  vivum  * 8 
Micrargus  herbigradus  2,  4,  5,  6,  8, 
9,  10 

Erigonella  haemalis  1,  2,  5,  8 
Savignia  frontata  10 
Caledonia  evansi  8,  10 
Erigone  dentipalpis  1 
E.  atra  10 

Porrhomma  pygmaeum  2 
Agyneta  subtilis  * 3 
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A.  conigera  9 
A.  cauta  ° 9 

Centromerus  sylvaticus  10 
Centromerita  bicolor  4,  5,  6 


Oreonetides  abnormis  10 
Bolyphantes  alticeps  4 
Lepthyphantes  ericaeus  1,  4,  5 
Mengea  scopigera  10 


C.  concinna  * 1,  2,  4,  6,  10 

Of  these  species  the  only  one  requiring  comment  is  Bolyphantes 
alticeps : this  is  a woodland  species  and  would  hardly  be  expected 
to  occur  on  a bare  hillside.  By  far  the  most  abundant  species  were 
Monocephalus  fuscipes  and  Micrargus  herbigradus. 

I am  indebted  to  Dr  Lynda  M.  H.  Roy  for  her  help  in  collecting 
and  to  Dr  A.  F.  Millidge  for  checking  the  identification  of  the  less 
common  Linyphiids. 
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Since  my  earlier  paper  (Collingwood  1951)  much  fresh  information 
has  accumulated  on  the  distribution  of  ants  in  Scotland.  In  addi- 
tion, important  changes  in  nomenclature  in  the  Formica  fusca  and 
F.rufa  groups  bv  Yarrow  (1954,  1955)  and  the  correction  of  earlier 
misidentifications  render  a fresh  discussion  of  the  subject  desirable. 
Eighteen  species  have  now  been  recognised  from  the  area  north  of 
the  Clyde  and  Forth  considered  in  this  paper. 

The  four  most  generally  distributed  species  are  Myrmica 
ruginodis  Nyl.,  M .scabrinodis  Nyl.,  Leptothorax  acervorum  Fab. 
and  Formica  lemani  Bond.  Formica  lemani  was  formerly  referred 
to  as  the  similar  F. fusca  L.  which  it  replaces  in  most  of  Noith 
Britain  (Yarrow  1954).  These  four  species  are  found  throughout 
moorland  Britain  as  far  south  as  Dartmoor  in  Devon.  Their  ecology 
in  West  Scotland  has  been  studied  by  Brian  & Brian  (1951,  1952, 
1955).  In  sheltered  areas  other  species  such  as  Lasius  niger  L., 
Myrmica  sabuleti  Mein,  and  M.  rubra  L.  may  be  locally  dominant. 
Lasius  flavus  Fab.  is  rare  in  the  north  but  becomes  abundant  m 
the  South  Perthshire  Highlands.  Myrmica  sulcinodis  Nyl.  is  fre- 
quently common  on  the  drier  heather  moors.  M.  lobicornis  Nyl. 
is  a more  occasional  species  but  widely  distributed.  Many  areas 
of  old  forest,  especially  in  the  Eastern  Highlands,  are  dominated 
by  one  or  other  species  of  the  Formica  rufa  group.  In  Scotland 
these  are  F.aquilonia  Yarrow  and  F.lugubris  Zett.  They  have 
similar  habits  to  F.rufa  which  does  not  occur  further  north  than 
Northumberland  in  Britain  (Collingwood  1956).  Other  species 
occasionally  found  in  these  forests  include  Formica  exsecta  Nyl., 
F .sanguine a Latr.,  and  the  inquiline  F ormicoxenus  nitidulus  Nyl. 

Tetramorium  caespitum  L.,  Formica  fusca  L.  and  Lasius 
umbratus  Nyl.  have  all  been  found  fringing  the  Highlands  but  they 
are  very  local  in  Scotland  and  not  typical  of  the  area.  Myr™1™ 
schencki  Em.  was  recorded  in  an  earlier  paper  (Collingwood  1951) 
but  this  was  a misidentification  of  a form  of  M.sabuleti  with  a 
pronounced  antennal  lobe.  True  M. schencki  has  not  been  founc 
further  north  than  the  English  Midlands  or  Galway  in  Ireland. 

The  climate,  vegetation,  topography  and  other  features  are 
similar  to  those  of  parts  of  West  Norway  to  which  the  Highland 
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ant  fauna  can  be  most  closely  compared.  Accounts  of  the  distribu- 
tion and  behaviour  of  many  species  in  Norway  (Holgersen  1944) 
apply  well  to  the  same  species  in  Scotland.  There  are  however 
additional  species  in  Norway  that  have  not  been  found  in  Britain. 
Chief  of  these  is  Camponotus  herculeanus  L.  which  is  common 
and  conspicuous  throughout  the  coniferous  forests  of  North 
Europe  and  the  Alps.  Yasumastu  and  Brown  (1951)  note  that  it 
is  found  throughout  the  natural  ranges  of  the  spruce  and  fir  genera 
Picea  and  Abies.  While  by  no  means  confined  to  these  trees,  it  is 
a curious  fact  their  neither  fir  nor  ant  appear  to  have  spread  to 
Britain  in  post-glacial  times.  Another  ant  Formica  gagatoides  Buzs. 
is  abundant  in  Norway  on  tundra  and  upland  woodland,  but  has 
not  been  found  in  comparable  areas  in  Scotland.  The  inquiline 
Harpagoxenus  sublaevis  Nyl.  is  another  widely  distributed  Scan- 
dinavian species  which  has  not  been  found  here  despite  the 
abundance  of  its  host  Leptothorax  acervorum  in  Scotland.  The 
comparison  with  Ireland  is  less  close  in  that  three  Irish  species 
Stenamma  westwoodii  West,  Myrmica  schencki  Em.  and  Lasius 
fuliginosus  Latr.  are  unknown  in  Scotland  while  M.sulcinodus , 
M.lobicornis,  F .nitidulus,  F .sanguinea  and  F.exsecta  have  not  been 
found  in  Ireland  (Collingwood  1958). 


NOTES  ON  THE  SPECIES 
Leptothorax  acervorum  Fab. 

This  is  common  throughout  the  Highlands  and  has  been  found 
in  every  vice-county.  It  is  recorded  from  the  Orkneys  (Weatherill 
1939)  but  is  not  yet  known  from  Shetland  or  the  Outer  Hebrides. 
It  nests  under  stones,  bark,  in  rock  clefts  and  in  bare  peat.  A small 
ant  of  pacific  habits,  it  scarcely  comes  into  direct  competition 
with  the  larger  Formica  and  Myrmica  among  which  its  nests  are 
often  found.  The  Highland  forms  are  frequently  very  dark  colour- 
ed and  correspond  to  the  description  of  the  variety  nigrescens 
Ruzs.  These  colour  variations  are  too  inconstant  however  to  be 
regarded  as  distinct  as  Holgersen  (1944)  found  in  Norway. 

Tetramorium  caespitum  L. 

This  is  probably  an  adventive  species  in  the  area.  Its  distri- 
bution north  of  the  heathlands  of  South  England  is  almost  entirely 
coastal  and  is  very  scattered  in  Scotland.  It  has  occurred  in  several 
localities  in  the  East  Lowlands  - Edinburgh,  Haddington, 
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Berwickshire  — and  on  Ailsa  Craig.  Haddow  (1939)  recorded  a 
small  colony  on  Canna.  A single  male  was  found  among  a number 
of  males  of  Myrmica  ruginodis  taken  near  Scourie  in  West  Suther- 
land in  July,  1949. 

Formicoxenus  nitidulus  Nyl. 

This  interesting  little  inquiline  is  never  found  outside  nests 
of  one  or  other  species  of  wood  ant.  Donisthorpe  (1913)  first 
discovered  it  in  the  Highlands  at  Nethy  Bridge,  Eastemess,  after 
much  search.  J.  F.  X.  King  found  it  at  Bridge  of  Gairn,  South 
Aberdeen  (Donisthorpe  1927),  and  I found  it  in  some  numbers  in 
a nest  of  F.aquilonia  at  Invercauld  in  the  same  area  in  July  1952. 
The  only  other  known  Scottish  locality  is  Ellory  in  Cantire  where 
I found  it  also  in  nests  of  F.aquilonia  in  June  1956. 

Myrmica  rubra  L.  (=  laevinodis  Nyl.) 

This  ant  tends  to  occur  rather  locally  on  the  coast  in  Scotland 
but  has  also  been  found  inland  in  sheltered  river  valleys.  I have 
found  it  as  far  north  as  the  Oykell  river  and  at  Brora  in  East 
Sutherland.  It  is  very  local  in  West  and  East  Ross,  Moray  and 
South  Aberdeen  but  not  uncommon  on  the  coast  in  Fife  and 
Angus  and  inland  in  Argyll  and  the  three  Perthshire  vice-counties. 

Myrmica  ruginodis  Nyl. 

This  ant  occurs  in  two  forms  (Brian  & Brian  1949).  The  form 
macrogyna , which  has  colonies  with  single  large  queens,  is  the 
most  eurytopic  of  all  North  European  ants.  It  is  widespread  in 
Scotland  from  Shetland  and  St.  Kilda  southward.  The  other, 
microgyria,  with  many  small  queens,  is  often  abundant  on  the 
western  seabord  but  also  occurs  throughout  the  Highlands.  The 
status  of  these  two  forms  is  discussed  elsewhere  (Collingwood 
1958).  Their  separate  behaviour  patterns  entitle  them  in  some 
respects  to  be  regarded  as  distinct  species,  but  they  do  not  differ 
morphologically  and  anomalous  colonies  belonging  neither  to  the 
one  nor  the  other  occur  in  some  areas.  Microgyria  is  common  in 
Ireland  and  West  Britain  but  rare  or  absent  from  much  of  south- 
east England  whereas  macrogyna  is  abundant  throughout. 

Myrmica  sulcinodis  Nyl. 

This  distinctive  species  is  characteristic  of  well  drained  moor- 
land in  the  Eastern  Highlands.  It  is  common  in  North,  Mid  and 
South  Perth,  North  and  South  Aberdeen,  Eastemess,  Banff  and 
Moray.  It  is  local  in  the  North  Highlands  where  it  has  been  taken 
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in  East  and  West  Sutherland,  and  East  and  West  Ross,  and  from 
the  West  Highlands.  Brian  (1952)  has  recorded  it  only  from 
Dunbartonshire.  Nests  are  usually  under  shallow  stones  on  bare 
moorland,  but  in  the  North-West,  solaria  of  heather  fragments 
and  peat  are  sometimes  constructed. 


Mijrmica  lobicornis  Nyl. 

This  is  widely  distributed  but  much  less  common  than  M. 
sulcinodis  in  the  Highlands.  It  has  been  taken  on  the  north  coast 
of  Sutherland  at  Bettyhill  by  A.  W.  Stelfox  and  at  Lothbeg,  Skibo, 
Brora,  Golspie  and  Lairg  in  East  Sutherland  by  L.  Christie  and 
others.  It  has  also  occurred  in  East  Ross,  Easterness,  Moray,  South 
Aberdeen,  Fife,  South  and  Mid  Perth,  Mid  Ebudes,  Dunbarton 
and  Cantire.  It  is  common  to  find  single  nests  with  this  species 
and  often  only  odd  foraging  workers  are  seen. 

Myrmica  scabrinodis  Nyl. 


This  is  almost  as  common  as  M .ruginodis  in  the  area  but  has 
not  yet  been  recorded  from  Shetland,  Orkney  or  the  Outer 
Hebrides.  In  the  West  Highlands  colonies  of  large  dark  workers 
are  frequent. 


My  mica  sabuleti  Mein. 

The  Highland  form  of  this  species  is  dark  coloured  with  a 
targe  rather  abrupt  lobe  on  the  antennal  scape.  Weatherill  (1939) 
first  drew  attention  to  this  character  from  examples  seen  in  Glen 
Affric.  This  species  is  numerous  in  the  Fleet  valley  of  East  Suther- 
land, and  at  Garve  in  East  Ross,  and  has  also  been  found  in  many 
)ther  areas  including  Altnaharra  in  West  Sutherland,  Loch  Maree 
n West  Ross,  and  all  the  vice  counties  of  the  Eastern  Highlands 
3xcept  Stirling.  It  is  known  in  the  West  Highlands  only  from 
lulla  in  Argyll,  Dunbarton  (A.  W.  Stelfox)  and  Canna  (Haddow 
L939). 


7ormica  sanguinea  Latr. 

This  is  the  red  slave-making  ant  of  Europe.  Its  Highland  loca- 
ions  are  widely  separated  from  those  in  England  where  the 
learest  verified  locality  is  the  Wyre  Forest  about  400  miles  to  the 
outh.  Donisthorpe  (1927)  recorded  this  species  nesting  under 
large  stones  at  Rannoch,  Aviemore  and  Nethy  Bridge.  Weatherill 
1939)  took  it  in  Glen  Affric  and  I have  found  it  on  stony  banks 
ringing  woodland  at  Cambridge,  Abernethy,  Aviemore,  Loch  Ness 
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and  at  Kincardine  O’Neil  in  South  Aberdeen.  In  the  Highlands 
this  ant  pillages  the  nests  of  F.lemani  carrying  away  pupae  of  the 
latter  which  are  then  reared  in  the  F. sanguined  nest. 

Formica  exsecta  Nyl. 

Donisthorpe  took  this  species  at  Braemar,  Rannoch,  Aviemore  and 
Nethy  Bridge  and  Hudson  Beare  took  it  at  Boat  of  Garten 
(Donisthorpe  1927).  Benson  found  it  in  the  Lairig  Ghru  in  1952 
(Yarrow  1954)  and  I have  taken  it  in  recent  years  at  Carrbridge, 
Loch  Morlich  and  Rannoch,  usually  in  small  isolated  nests. 
L.  Christie  found  it  in  1954  in  Amat  forest  in  East  Ross,  an 
interesting  discovery  suggesting  that  although  uncommon,  the 
ant  is  probably  widely  distributed  in  the  Highlands.  It  builds 
mound  nests  of  heather  fragments,  usually  on  the  open  moor  but 
in  the  neighbourhood  of  trees.  An  agressive  species,  it  attacks 
larger  ants  by  climbing  on  to  the  back  of  the  opponent  ant  which 
it  then  decapitates.  Its  distribution  in  Britain  is  markedly  dis- 
continuous since  outside  the  Highlands  it  is  known  only  from 
Hampshire,  Dorset  and  Devon. 

Formica  lugubris  Zett.  and  F.aquilonia  Yarrow 

These  are  the  two  large  wood  ants  of  Scotland  and  are 
discussed  together  since  they  have  similar  habits  and  are  often 
found  in  the  same  localities  in  the  larger  forest  areas.  Workers 
of  both  species  differ  from  the  more  southern  F.rufa  by  the 
presence  of  hairs  round  the  back  of  the  head  which  are  lacking 
in  F.rufa.  F.lugubris  is  more  robust  than  F.aquilonia  and  consider- 
ably more  hairy  over  the  head  and  thorax.  F.lugubris  in  Scotland 
was  usually  known  as  ‘pratensis  before  Yarrow’s  revision  (1955). 

Yarrow  found  that  F.lugubris  usually  nested  in  more  open  sites 
than  F.aquilonia  which  dominates  in  high  forest  in  North  Scandi- 
navia. However  nests  of  F.aquilonia  have  been  found  at  Drumrunie 
in  West  Ross  up  to  50  yards  from  the  nearest  scrub  birch  with 
only  the  protection  of  the  surrounding  heather.  This  contrasts 
with  the  drier  warmer  Rothiemurchus  area  where  nests  may  be 
found  under  fairly  close  canopy,  and  undoubtedly  reflects  the  need 
for  the  fullest  possible  sunshine  in  the  cooler  North-West.  Where 
there  are  still  areas  of  relatively  undisturbed  natural  forest,  nests 
of  both  species  but  particularly  F.aquilonia  may  reach  a great 
size  consisting  of  large  mounds  of  carefully  arranged  twigs  and 
leaf  litter. 

Both  species  usually  have  many  queens  in  the  same  nest. 
Yarrow  found  the  sexuals  of  one  species  maturing  earlier  than 
those  of  the  other  at  Rannoch  so  that  hybridisation  in  nature 
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A . . . . Formica  aquilonia 
L . . . . Formica  lugubris 
E.  . . .Formica  exsecta 
S ...  . Formica  sanguinea 


F . . . .Formica  fusca 
U . . . . Lasius  umbratus 
T ...  .T etramorium  caespitum 
N.  . . . Formicoxenus  nitidulus 
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would  be  improbable.  However  much  depends  on  the  siting  of 
individual  nests  and  I found  sexuals  in  all  stages  of  development 
in  various  nests  of  the  two  species  in  Abemethy  forest  on  13th 
June  1956.  Nevertheless  there  is  no  record  of  hybridisation  between 
the  different  species  of  wood  ant,  although  this  was  assumed  to 
occur  by  Donisthorpe  and  others  so  as  to  explain  colour  gradations 
between  the  opposed  species  rufci  and  pratensis . 

F.rufa  L.  occasionally  starts  fresh  colonies  through  the  adoption 
of  a fertilised  female  by  a nest  of  one  of  the  species  of  the 
F. fusca  group.  I have  seen  small  mixed  colonies  of  F.rufa  and  F. 
fusca  and  of  F.lugubris  and  F.lemani  on  four  occasions  but  such 
instances  are  comparatively  rare.  In  the  main,  both  F.lugubris  and 
F.aquilonid  spread  by  colony  proliferation  which  can  be  tempo- 
rarily accelerated  by  minor  disturbance.  Dissemination  of  these 
species  is  therefore  very  localised  and,  from  all  available  evidence, 
wood  ants  are  losing  ground  in  Britain  largely  through  woodland 
clearance.  Burning  and  clear  felling  result  in  the  greatest  harm  to 
these  species  which  are  most  unlikely  to  return  to  areas  from 
which  they  have  been  exterminated.  Thus  wood  ants  abound  in 
the  interwoven  plantations  and  old  forest  along  the  upper  Dee 
down  to  Ballater  but  appear  to  be  completely  absent  from  the 
extensive  and  long  established  plantations  to  the  east  of  this  area. 


The  known  vice-county  distribution  is  as  follows  : 


E.  Sutherland 
W.  Ross 

E.  Ross 
Westerness 

Eastemess 


Nairn  & Moray 
S.  Aberdeen 

Mid-Perth 
S.  Perth 

Argyll 

Cantire 


FORMICA  AQUILONIA 
Invershin*,  Inveran,  Glenrossal. 

Inverpolly,  Baddagyle,  Drumrunie,  Rhiddoroch,  Glen 
Einig. 

Amat,  Loch  Garve  (L.  Weatherill). 

Loch  Oich  (L.  Weatherill),  Loch  Laggan,  Beasdale  (A. 
W.  Stelfox),  Nevis*  (Thornley,  1896). 

Affric,  Glen  Strathfarrar  (L.  Weatherill),  Plodda  (L. 
Weatherill),  Loch  Ness,  Slochd,  Cambridge,  Abemethy, 
Glenmore,  Rothiemurchus,  Kingussie,  Glen  Tromie  (R.  L. 
Joseph),  Kincraig. 

Damaway  Forest,  Dunphail. 

Glen  Tanar  (A.  Carlisle),  Ballochbuie,  Invercauld,  Mar, 
Glen  Lui,  Derry. 

Dunan,  Rannoch,  Tummel. 

Trossachs,  Aberfoyle,  Leny,  Chuallaich,  Coninish,  St. 
Fillans,  Brig  O’Turk,  Loch  Ard*. 

Tyndrum,  Loch  Awe*,  Taynuilt,  Appin,  Ardentinny  (L. 
Weatherill),  Loch  Sween  (L.  Weatherill). 

Artillagan,  Ellory,  Corranbuie. 


FORMICA  LUGUBRIS 
E.  Sutherland  : Inveran. 

E.  Ross  : Inchbae,  Strath  Vaich,  Garve,  Amat  (L.  Christie) 

Corrievallighan  (E.  Nelmes). 
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Westerness 
' Eastemess 

i Naim  & Moray 
S.  Aberdeen 

Mid-Perth 
< Argyll 


Glen  Garry  (L.  Weatherill). 

Affric,  Plodda  (L.  Weatherill),  Moriston,  Carrbridge, 
Abernethy,  Glen  More,  Rothiemurchus. 

Culbin,  Brodie,  Grantown*. 

Ballater,  Bridge  of  Gaim*,  Ballochbuie,  Invercauld,  Glen 
Lui. 

Rannoch,  Comrie*. 

Port  Appin  (E.  C.  Pelham-CIinton),  Glen  Borrodale, 
Rispond. 


* Specimens  in  Royal  Scottish  Museum,  seen  by  courtesy  of  A.  R.  Waterston. 
Formica  lemani  Bond. 

This  is  the  common  black  ant  of  Scotland.  Weatherill  (1939) 
first  appreciated  the  differences  in  pilosity  between  this  and  fusca 
to  which  the  species  had  been  referred  before  the  revision  of  this 
species  group  by  Yarrow  (1954).  F. lemani  workers  have  stiff  bristles 
on  the  back  of  the  thorax  which  is  bare  in  fusca,  and  they  are 
more  coarsely  sculptured.  The  petiole  scale  of  male  lemani  and 
the  mid  femora  of  queen  lemani  have  long  hairs  which  are  absent 
in  fusca.  The  habits  and  general  appearance  of  the  two  species  are 
much  alike  but  they  are  easily  distinguished  by  the  abcve  and 
other  characters  (Yarrow  1954).  F.lemani  abounds  throughout  the 
Highlands  and  has  now  been  found  in  every  vice  county  in  Scot- 
land as  well  as  from  the  Outer  Hebrides  and  the  Orkneys  but  not 
Shetland. 


Formica  fusca  L. 

This  is  local  to  the  north  of  the  English  Midlands  and  has  only 
been  found  in  Scotland  in  a few  localities  in  the  west.  Yarrow 
(1954)  identified  it  from  Donisthorpe’s  collection  from  Tiree.  In 
addition  I found  it  in  Cantire  in  1956  at  Rockfield  and  at  Dunmore 
on  Loch  Tarbert.  In  1958  it  was  discovered  on  the  shore  of  Loch 
Sunart  in  Argyll  and  on  a steep  sheltered  bank  on  the  north  shore 
of  Loch  Hourn  in  Westerness.  Outside  the  Highland  region,  it 
has  been  taken  very  locally  in  the  Mull  of  Galloway  (Collingwood 
1956)  and  there  is  a queen  in  the  Royal  Scottish  Museum  labelled 
Midlothian,  1858,  Greville  that  appears  to  be  this  species. 

Lasius  niger  L. 

This  is  common  in  sheltered  river  valleys  as  far  north  as  the 
Oykell  in  Sutherland.  It  is  abundant  in  parts  of  Argyll  and 
Westerness  and  has  been  taken  up  to  1000  ft  in  Glen  Nevis.  It 
jhas  not  yet  been  recorded  from  Caithness,  North  Aberdeen,  Angus 
and  Kincardine. 
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Lasius  flavus  Fab. 

This  ant  was  discovered  very  locally  on  a small  limestone  out- 
crop near  Berriedale  in  Caithness.  The  workers  here  were  large 
and  dark  and  one  was  a pterergate;  they  compare  with  similar 
examples  taken  high  up  on  Dartmoor  in  Devonshire.  The  species 
has  not  been  found  in  Sutherland  and  is  very  local  in  Ross.  It  has 
been  taken  in  all  the  other  vice-counties  in  the  region  and  is 
abundant  on  the  east  coast  and  in  many  parts  of  Perth. 

Lasius  umbratus  Nyl. 

Wilson  (1955)  synonymised  the  form  previously  known  as 
L.mixtus  Nyl.  under  umbratus  as  he  found  it  impossible  to 
distinguish  between  them  in  cases  where  their  diagnostic  charact- 
ers appeared  to  intergrade.  In  the  Highlands,  umbratus  has  been 
taken  on  the  coast  near  Stonehaven  and  ‘mixtus  on  the  Isle  of 
May  (Donisthorpe  1927).  I found  workers  of  ‘mixtus  in  Glen 
Urquhart  in  September  1955  in  dry  sandy  pasture  under  deep 
boulders,  and  L.  Weatherill  took  a worker  in  Strath  Glass  in  the 
same  district  in  1958.  These  captures  are  well  to  the  north  of 
previous  records. 
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This  list  has  been  compiled  as  in  previous  years.  Most  of  the 
records  are  due  to  the  enthusiasm  and  efforts  of  fishermen  and 
fishery  officers,  but  more  specimens  were  sent  by  the  public  in 
1956  than  in  any  other  year.  We  wish  to  convey  our  appreciation 
and  thanks  to  all  concerned. 

Several  species  occasionally  listed  as  rare  were  caught  by 
research  vessels  during  the  year.  These  included  Chimaera  mon- 
strosa  L.  from  the  Skagerrak  and  from  the  edge  of  the  Norwegian 
Deep  north-east  of  Viking  Bank,  Etmopterus  spinax  (L.),  syn.  Spinax 
spinax , from  the  Skagerrak  and  north-west  of  the  Butt  of  Lewis 
(59°14/N  7°00/W),  Argentina  silus  (Ascanius)  east  and  north 
of  Viking  Bank,  and  Maurolicus  muelleri  (Gmelin)  from  the 
Skagerrak.  As  these  fish  were  all  taken  on  grounds  lying  within 
or  on  the  edge  of  their  normal  habitat,  the  records  have  not 
been  included  in  the  list  which  follows. 


Hexanchus 

griseus  (Bonnaterre) 

— Six-gilled  Shark 

Date 

Position 

Method  Length 

cm 

Sex 

16th  July 

10'NW  Cape  Wrath 

Trawl  224 

F 

6th  August 

60°25'N  3°45'W 

Great-line  200 

M 

This  species  was  also  reported  on  Rockall  BanK  during  the  late 
summer. 

Cetorhinus  maximus  (Gunner)  — Basking  Shark 

The  annual  invasion  of  western  grounds  by  basking  sharks  was 
on  a moderate  scale  this  year.  On  the  east  of  Scotland  one  was 
seen  in  the  Morey  Firth  early  in  October;  a young  male,  3.5  m 
long,  was  caught  by  a trawler  8-10  miles  ENE  of  Rattray  Head 
on  12th  November,  and  a third  was  stranded  at  Dunbar  (The 
Scotsman,  8th  December). 

The  stomach  of  the  trawled  fish  was  empty  and,  as  in  the  No- 
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vember  1955  specimen  (Rae  & Wilson  1956),  there  were  no  rakers 
on  the  gill-arches. 

Carcharinus  glaucus  (L.)  — Blue  Shark 

Great-line  fishermen  reported  blue  sharks  on  Rockall  Bank 
throughout  the  summer.  Several  were  caught  by  great-line  on 
Porcupine  Bank  and  off  Eagle  Island  on  the  west  of  Eire  at  the 
end  of  August.  Single  specimens  were  landed  by  liners  from  Bill 
Bailey’s  Bank  on  27th  August  and  from  Sydero  Bank  on  13th 
October.  The  Sydero  fish  measured  183  cm. 

Mustelus  mustelus  (L.)  — Smooth  Hound 

Eight  were  recorded  at  Aberdeen  fish  market  from  January  to 
November,  all  taken  between  50'  ExN  of  Peterhead  and  60' 
SExS  of  Aberdeen. 


While  fishing  with  great-lines  in  500  fathoms  at  60°48/N 
11°28/W  on  21st  July,  one  of  our  research  vessels  caught  the 
following  five  species  of  dogfish.  The  first  three  specimens  have 
been  preserved. 

(1)  Etmopterus  princeps  Collet  — no  common  name 
Identification  of  this  specimen,  a female  70  cm  long,  was  based 

on  Bigelow,  Schroeder  and  Springer  (1953). 

(2)  Centroscyllium  fabricii  (Reinhardt)  — Black  Dogfish 

One  female  measuring  86  cm  was  caught.  It  gave  birth  pre- 
maturely to  six  embryos  on  being  taken  off  the  hook.  These  had 
yolk-sacs  rather  less  than  the  size  of  a golf-ball. 

(3)  Deania  calcea  (Lowe)  — no  common  name 
Identification  of  this  fish,  a male  of  86  cm,  was  based  on 

Bigelow  and  Schroeder  (1957). 

(4)  Centroscymnus  coelolepis  Bocage  and  Capello  — Portuguese 
Shark 

Of  13  specimens,  eight  were  males,  87  to  99  cm  long,  and 
five  females,  92  to  128  cm.  Two  females  contained  ova  of  tennis- 
ball  size. 

(5)  Centrophorus  squamosus  (Gmelin)  — no  common  name 
This  species  also  seems  to  have  been  present  in  the  area  in 

numbers.  Twelve  were  taken  along  with  the  preceding  species, 
and  on  23rd  July  a further  twelve  were  caught,  again  by  great- 
line, on  Rosemary  Bank.  All  except  one  were  females,  ranging 
from  109  to  139  cm  long.  Large  ova  similar  in  size  to  those  of 
the  previous  species  were  found  in  17  of  the  larger  fish  (124  to 
139  cm).  The  single  male  measured  104  cm. 
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Scymnorhinus  licha  (Bonnaterre)  — no  common  name 

A female  of  141  cm  was  trawled  a few  miles  south-east  of 
the  Pentland  Skerries  on  24th  February.  It  had  been  feeding  on 
whiting,  and  contained  sixteen  large  ova  of  tennis-ball  size. 

Somniosus  microcephalus  (Schneider)  — Greenland  Shark 

The  young  male  (343  cm)  taken  by  trawler  on  Fuglo  Bank, 
Faroe,  on  21st  February  is  one  of  the  most  southerly  records  of 


recent  years. 

Squatina  squatina  (L.)  — Angel-fish 

Date 

Position 

Method 

Length 

Sex 

24th  February 

Inchmamock,  Clyde 

Seine 

69 



2nd  May 

35-38'  ExN  Aberdeen 

Trawl 

105 

F 

18th  May 

40'  EV2N  Aberdeen 

Trawl 

— 

— 

13th  August 

Stormy  Bank 

Trawl 

137 

— 

7th  September 

15-16'  NE  Macduff 

Seine 

122 

— 

27th  November 

20'  NW  Noup  Head 

Trawl 

— 

— 

This  is  the  highest  total  for  any  year  since  the  last  war.  The 
Clyde  fish  was  unusually  small. 

Torpedo  nobiliana  Bonaparte  — Electric  Ray 

In  contrast  to  recent  years,  only  one  was  recorded  in  1956. 
A female  66  cm  long  and  48  cm  across  the  disc,  it  was  taken  by 
seine-net  off  Mid  Yell,  Shetland,  on  12th  September. 

Trygon  pastinoca  (L.)  — Sting  Ray 

Date  Position  Method  Length  Breadth  Sex 

cm 

23rd  August  Off  Whiten  Head  Seine  88.0  52.0  F 

1st  November  31/2/N  Macduff  Seine  74.5  39.5  F 


Both  were  feeding  on  polychaetes,  the  Macduff  fish  on  Glycera. 
Acipenser  sturio  L.  — Sturgeon 


Date 

Position 

Method 

Length 

cm 

Weight 

kg 

23rd  March 

Dubh  Artach  to  Colonsay 

Seine 

213 

41.3 

3rd  April 

Off  Gigha 

Seine 

180 

34.9 

22nd  May 

12'NE  Lossiemouth 

Seine 

122 

14.5 

10th  October 

16'NExE  Lossiemouth 

Seine 

152 

20.6 

18th  October 

Off  Pentland  Skerries 

Trawl 

337 

317.5 

26th  October 

12'SE  Tod  Head 

Trawl 

168 

52.4 

Far  fewer 

sturgeons  were  caught  off  Scotland  than 

in  the 

previous  two  years.  The  two  west-coast  records  conform  with  the 
relatively  high  number  reported  there  in  1955.  The  Pentland  fish 
is  probably  the  heaviest  sturgeon  ever  landed  from  Scottish  waters. 
It  was  sold  for  £90. 
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Trade  journals  also  referred  to  three  fish  taken  by  English 
vessels  one  (88.9  kg)  off  the  Cornish  coast  early  in  February, 
one  (22.2  kg)  in  the  North  Sea  in  the  first  week  of  March  and  an- 
other large  fish  (133.4  kg),  which  fetched  £82,  in  the  North  Sea 
on  21st  April.  Yet  another  (152  cm)  was  taken  off  Killybegs,  Eire, 
early  in  December. 


Alosa  alosa  (L.)  — Allis  Shad 


Date 

21st  February 
17th  July 
7th  August 


Position 

Method 

Length 

cm 

Sex 

5'E  Tiumpan  Head 

Drift  net 

49.7 

M 

Gardenstown 

Salmon  net 

44.6 

M 

Mouth  o'f  River 
Dee,  Aberdeen 

Salmon 

sweepnet 

42.6 

M 

The  gills  of  all  three  were  parasitised  by  the  trematode 
Mazocraes  alosae  Hermann. 


Alosa  finta  (Cuvier)  — Twaite  Shad 


Date 


Position 


Method  Length  Sex 


4th  January 
23rd 
23rd 

2nd  February 
3rd 
16th 
18th 


* 20th-24th  February 


k 25th  February 
28th 
29th 
1 29th 

7th  March 
t 8th  ,, 

9th 

9th 


13th-14th  March 

10th  November 
4tih  December 


4/-5/  Off  Macduff 
4'  Off  Macduff 
Off  Whitehills 
Burra  Haaf,  Shetland 
Off  Aberdeenshire 
20'ESE  Noss  Head 
27'NE  Kinnaird  Head 


4/-5/  Off  Macduff 


Scourie  Bank 
Off  Macduff 
6'E  Isle  of  May 
15'  Off  St.  Abbs  Head 
Off  Firth  of  Forth 
7/-8/  off  Macduff 

8'NE  Macduff 
Off  Scurdy  Ness 


Off  Macduff 


Near  Bell  Rock 
2'W  Isle  of  May 


cm 

Seine 

44.7 

Seine 

38.0 

Seine 

37.0 

Seine 

41.5 

Trawl 



Trawl 

42.6 

Trawl 

43.8 

41.8 

43.5 

33.3 

Seine 

36.3 

43.5 

39.0 

45.0 

Trawl 

43.6 

Seine 

44.2 

Seine 

28.5 

Seine 

39.3 

Seine 

43.5 

Seine 

32.8 

Seine  ^ 

42.0 

45.7 

Trawl 

— 

39.6 

Seine 

1 

43.9 

43.1 

41.5 

Trawl 

49.6 

Seine 

42.0 

F 

F 

M 

F 

F 

M 

M 

F 

M 

F 

F 

F 

F 

F 

F 

M 

F 

M 

F 

F 

F 

F 

F 

F 

M 


12  fish,  7 examined,  x 2 fish,  1 examined,  f 3 fish,  1 examined. 
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These  catches  of  twaite  shad  are  the  most  striking  feature  of 
the  rare  fish  records  for  1956.  Not  only  does  the  total  of  38  far 
exceed  each  of  the  yearly  totals  since  the  last  war,  but  the  records 
show  a remarkable  grouping  both  in  time  and  place.  In  the  Moray 
Firth,  where  most  were  caught,  they  fall  into  three  periods  : 
4th-23rd  January,  20th-28th  February,  and  8th- 14th  March.  More- 
over, in  the  intervals  between  these  periods  the  species  was  caught 
on  Scottish  coastal  grounds  outwith  the  Moray  Firth.  In  addition 
to  the  Shetland  fish  on  2nd  February,  three  were  taken  between 
the  latitudes  of  Aberdeen  and  Wick  on  3rd  February,  16th  February, 
and  18th  February,  while  between  29th  February  and  9th  March 
six  were  taken  between  St.  Abb’s  Head  and  Scurdy  Ness.  About 
mid-March  they  seem  to  have  disappeared  from  Scottish  grounds, 
at  least  until  the  end  of  the  year  when  two  more  were  taken. 

Except  for  the  small  immature  specimen  caught  east  of  the 
Isle  of  May,  all  were  maturing.  Most  of  the  stomachs  were  empty 
but  seven  of  the  shad  had  been  feeding  on  other  fish,  including 
four  on  sand-eels,  and  one  on  the  crustacean  Nyctiphanes  couchii 
(Bell). 


Scirdina  pilchardus  (Walbaum)  — Pilchard 


Date 

5th  January 
26th  January 


Position 


3'E  Cellar  Head 
UA'NE  Tolsta  Head 


Method  Length  Sex 

cm 

Drift  net  23.3  F 

Drift  net  23.6  F 


Engraulis  encrasicholus  (L.)  — Anchovy 


In  32  hours’  trawling  in  the  Buchan  Deep  between  8th  and 
24th  February,  a research  ship  caught  six  anchovies  ranging  from 
11  to  19  cm  long,  A single  fish  of  16.8  cm  was  also  taken  in  a 
herring  trawl  at  55°12'N  0°20/E  on  8th  October. 


Scomberesox  saurus  (Walbaum)  — Saury  Pike 


Date 

Position 

Method 

Length 

Sex 

cm 

28th  August 
18th  September 

59°14'N  6°50/W 
20'NNW  Flugga 

? 

Washed  on 
board 

34.2 

37.3 

M 

25th  December 

Lochmaddy,  N.  Uist 

Stranded 

38.0 

M 
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About  six  garfish  were  seen  in  the  catches  of  herring  drifters 
working  in  the  North  Minch,  between  Tolsta  Head  and  Amish 
Point,  from  12th  to  25th  February.  Several  were  also  noted  in 
the  catches  of  drifters  working  on  the  Patch  (220/ENE  Aberdeen) 
in  April,  but  none  in  the  landings  of  the  same  vessels  in  May 
when  the  fishing  grounds  were  slightly  nearer  Aberdeen.  The 
following  were  also  recorded. 


Date 

Position 

Method 

Length 

Sex 

24th  March 

Cunningsburgh,  Shetland 

Stranded 

Lfitl 

32.2 

17th  August 

47'ESE  Aberdeen 

Drift  net 

73.0 

M 

30th  August 

Turbot  Bank 

Drift  net 

61.0 



° 18t)h  September 

40'SE  Peterhead 

Drift  net 





f 18th  September 

42'SE  Peterhead 

Drift  net 





f 19th  September 

40'SE3/4S  Peterhead 

Drift  net 





13th  October 

16'NExN  Buchan  Ness 

Trawl 

61.0 

— 

* 4 fish  f 2 fish 


Rather  more  garfish  were  recorded  on  Scottish  coastal  grounds 
than  in  recent  years.  The  records  on  the  herring  grounds  off 
Aberdeenshire  in  August  and  September  are  the  first  from  there 
at  this  time  of  year  since  publication  of  these  lists  began  in  1952. 
The  one  caught  on  17th  August  was  a spent  male  which  had  been 
feeding  on  young  fish. 

In  view  of  a previous  similar  occurrence  (Rae  & Wilson  1956), 
it  is  of  interest  to  record  that  a salmon  taken  in  April  from  the 
river  Tay  at  Caputh  contained  the  jaws  of  a garfish  in  its  stomach. 


Entelurus  aequoreus  (L.)  — Ocean  Pipe-fish,  Snake  Pipe-fish 

One  was  found  among  sea-weed  on  the  shore  at  Limbo,  South 
Ronaldsay,  Orkney,  on  18th  March.  Although  part  of  the  caudal 
fin  was  missing,  the  fish  measured  51.5  cm. 


Urophtjcis  blennoides  (Brunnich)  - Greater  Fork-beard 

Specimens  were  sent  from  a wide  area  including  4'SW  of 
Gigha  (Argyllshire),  Scourie  Bank  (Minch),  north-west  of  the 
Butt  of  Lewis,  Burra  Haaf  (Shetland),  24/-30/ExN  Peterhead, 
Firth  of  Forth,  off  Eyemouth,  and  16'ESE  of  the  river  Tyne.  This 
species  appears  to  have  been  more  numerous  in  coastal  waters  in 
the  last  two  or  three  years. 
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Molva  byrkelange  Walbaum  — Blue  Ling 

One  fish,  39  cm  long,  was  trawled  by  a research  vessel  on  the 
Fladen  ground,  well  south  of  the  normal  habitat  of  the  species, 
on  27th  August. 

Gaidropsarus  mediterraneus  (L.)  — Three-bearded  Rockling 

A three-bearded  rockling,  differing  in  its  uniform  dark  colour 
and  in  several  other  respects  from  the  vividly  spotted  fishes  referred 
to  in  the  1955  list  (Rae  & Wilson  1956)  as  Onos  tricirratus  (Bloch) 
and  to  which  Yarrell  ascribed  the  name  Motella  vulgaris  Cuvier, 
was  caught  by  a schoolgirl  on  24th  August  on  the  rocks  near 
Banff.  The  authors  are  indebted  to  Dr  D.  W.  Tucker  of  the  British 
Museum  for  its  identification. 


Raniceps  raninus  (L.)  — Lesser  Fork-beard 


Date 

Position 

Method 

Length 

cm 

Sex 

17th  May 

8'SE  Wick 

Seine 

26.3 

M 

22nd  Tune 

40'SxE  Aberdeen 

Trawl 

25.7 

— 

28th  June 

50'SxE  Aberdeen 

Trawl 

23.0 

M 

Lampris  guttatus  (Briinnich)  — Opah  or  Moon-fish 

Date 

Position 

Method  Length 
cm 

Depth  of 
body 
cm 

Weight 

kg 

20th  June 

Lochgair,  Loch  Fyne 

Shot  at  111.8 
surface 

61.0 

48.1 

30th  July 

Lerwick  to  Mousa 

Seine  114.0 

63.0 

— 

Trachypterus  arcticus  (Briinnich)  — Deal-fish 

A small  fish,  65  cm  long,  was  caught  in  a drift  net  44'E  of 
Kinnaird  Head  on  12th  June. 


Morone  labrax  (L.)  — Bass 

Before  the  last  war,  bass  were  seldom  recorded  in  successive 
years  from  the  Scottish  east  coast  and  in  no  year  were  there  more 
than  two.  The  three  occurrences  in  1955  have  been  followed  by 
three  during  1956  and  also  by  one  from  the  Clyde. 
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Date 

Position 

Method 

Length 

cm 

Sex 

9th  lanuary 

4'SE  Helmsdale 

Seine 

43.5 

M 

3rd  February 

Off  Whitehills 

Seine 

49.8 

F 

15th  March 

Culzean  Bay,  Clyde 

Seine 

37.1 

M 

11th  December 

5'  off  Macduff 

Seine 

53.2 

F 

The  age  of  these  fish  was  estimated  at  from  five  to  seven  years. 
The  gonads  of  the  first  three  were  at  different  stages  of  maturity 
but  the  fourth  fish  was  clearly  spent.  Traces  of  annelids  were 
found  in  the  gut  of  one  fish. 


Brama  raii  (Bloch)  — Ray’s  Bream 


Date 

Position 

Method 

Length 

Sex 

5th  January 

Pennan 

Scooped 
from  sea 

C III 

59.0 

F 

31st  January 

Loch  Ainort,  Skye 

Stranded 

53.5 



1st  February 

Peterhead 

Stranded 

52.3 

M 

12th  February 

Whitehills 

Stranded 

51.0 

M 

19th  September 

45'NNW  Butt  of  Lewis 

Great-line 

53.6 

F 

25th  September 

Sydero  Bank 

Great-line 





26th  October 

Aberdeen  Bay 

Trawl 





26th  October 

Bell  Rock 

Trawl 





7tih  November 

9yEV2N  Rattray  Head 

Trawl 

62.0 

F 

7tih  November 

10'ENE  Rattray  Head 

Trawl 





14th  November 

Montrose  Bay 

Cod  net 

56.6 



— November 

Tain 

Stranded 





1st  December 

Montrose  Bay 

Cod  net 

52.0 



5th  December 

8'ExN  Rattray  Head 

Trawl 

52.5 

F 

6th  December 

Inverness  Firth 

Drift  net 





7th  December 

Bell  Rock 

Trawl 

57.0 

M 

8th  December 

Buddon  Ness 

* 2 fish 

Stranded 

— 

Reference  has  been  made  (Rae  & Wilson  1956)  to  the  late 
appearance  of  Ray’s  bream  in  the  northern  North  Sea  in  1955. 
Further  evidence  of  this  is  provided  by  the  four  records  in  January 
and  February  1956.  These  were  obviously  end-of-season  stragglers 
and  must  therefore  be  disregarded  in  considering  the  strength  of 
the  1956  incursion. 

First  reports  in  the  second  half  of  1956  were  from  great-line 
fishermen  who  caught  several  on  Porcupine  Bank  and  off  Eagle 
Island  on  the  west  coast  of  Eire  at  the  end  of  August  and  beginn- 
ing of  September.  From  then  till  the  end  of  the  year,  fifteen  were 
reported,  all  but  three  of  them  from  the  North  Sea.  This  represents 
a moderate  invasion  of  Scottish  grounds,  though  not  quite  so  great 
as  in  1955.  The  December  records  indicate  a late  movement  into 
the  northern  North  Sea  as  in  1955. 


30 


THE  SCOTTISH  NATURALIST 


Vol.  70 


Each  of  seven  Ray’s  bream  procured  for  examination  was 
parasitised  throughout  the  flesh  by  plerocercoid  larvae  of  the 
tapeworm  Gymnorhynchus  gigas.  Only  two  fish  were  feeding 
when  caught  — both  on  fish  and  one  also  on  Sepiola. 


Mullus  surmuletus  L.  — Red  Mullet 


Date 

Position 

Method 

Length 

cm 

Sex 

18th  January 

North  Sea 

? 

38.5 

F 

21st  January 

27'SSE  Aberdeen 

Trawl 

— 

— 

28th  March 

24'NW  Foula 

Seine 

37.5 

F 

27th  August 

12-13'NE  Macduff 

Seine 

36.8 

F 

22nd  October 

14'E  Auskerry 

Trawl 

30.2 

M 

1st  December 

30'SSE  Aberdeen 

Trawl 

33.0 

M 

5t!h  December 

Noss  Hd.  or  Copinsay 

Trawl 

39.5 

F 

6th  December 

Mar  Bank 

Trawl 

— 

— 

8th  December 

25-30'SSE  Aberdeen 

Trawl 

34.3 

— 

21st  December 

Off  Noss  Hd. 

Trawl 

34.6 

F 

The  first  three  were  very  likely  survivors  from  the  northward 
movement  at  the  end  of  1955.  The  remaining  1956  records  are 
similar  in  number  to  those  of  1955.  This  means  that  fewer  than 
usual  invaded  Scottish  east-coast  grounds  in  the  second  half  of 
1956.  Nevertheless,  the  December  records  suggest  a late  north- 
ward movement  of  fair  numbers,  and  this  is  supported  by  sub- 
sequent records  during  the  first  few  weeks  of  1957. 

Two  fish  had  been  feeding,  one  on  crustaceans,  the  other  on 
annelids. 


Spondyliosoma  ccinthcirus  (Gmelin)  — Black  Bream 


Date 

Position 

Method 

Length 

cm 

Sex 

5th  December 

12'E  Peterhead 

Trawl 

27.1 

— 

18th  December 

5'NNE  Macduff 

Seine 

34.7 

■ — 

20th  December 

10'NNE  Rattray  Hd. 

Trawl 

42.0 

M 

* 25th  December 

4-5'NNE  Macduff 

Seine 

39.7 

M 

* 3 fish  reported,  one  sent  for  examination 


These  records  are  very  like  those  of  December  1955  when  six 
were  caught  off  the  Scottish  east  coast.  The  stomach  of  one  of 
the  1956  fish  contained  remains  of  fish  and  nudibranch. 

Labrus  mixtus  L.  — Cuckoo  Wrasse 

Seven  males  were  recorded  from  January  to  October,  three  in 
the  Moray  Firth  off  Caithness,  two  off  the  north  coast,  one  35 
miles  NE  of  Side  Skerry,  and  one  in  the  Minch. 
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Trachinus  draco  L.  — Greater  Weever 


Date 

Position 

Method 

Length 

Sex 

25th  February 

Off  Scurdy  Ness 

Trawl 

Ulll 

29.8 

25th  April 

40-45/S1/2W  Aberdeen 

Trawl 

29.5 

F 

26th  May 

30'SSE  Aberdeen 

Trawl 

33.0 

F 

20th  June 

26'ESE  Aberdeen 

Trawl 

35.5 



18th  September 

Off  Lybster,  Moray  Firth 

Seine 

23.4 

F 

* 21st  September 

6'NE  Buckie 

Seine 

26.7 

F 

10th  December 

2'S  St.  Monance,  Fife 

Seine 

33.5 

— 

* Stomach  contents  : two  post-larval  Ammodytes  and  one  small  Callionymus 


This  is  the  highest  yearly  total  of  greater  weevers  in  our  lists. 

Thunnus  thynnus  (L.)  — Tunny 

A young  common  tunny,  59.5  cm  long,  was  caught  in  shallow 
water  off  Canna  on  27th  August. 


Fierasfer  dentatus  Cuvier  — Fierasfer  or  Pearl-fish 

One  fish,  28  cm  long,  was  taken  by  a research  vessel  off  Ice- 
land, 63°30/N  16°04'W  on  31st  August.  This  is  the  first  record  for 
Iceland,  judging  from  Saemundsson’s  list  (1949). 

In  a recent  revision  Arnold  (1956)  concluded  that  the  name 
F .dentatus,  hitherto  given  to  the  fierasfers  from  the  north-east 
Atlantic,  should  now  be  superseded  by  the  earlier  name  Echiodon 
drummondii  Thompson. 

Mugil  chelo  Cuvier  — Thick-lipped  Grey  Mullet 

Although  a few  grey  mullet,  probably  the  thick-lipped  species, 
were  caught  in  salmon  nets  in  the  Dee  at  Aberdeen  during  July 
and  August,  only  one  definite  record  of  this  species  was  received 
during  the  year.  This  fish  was  caught  in  Loch  Fyne  about  23rd 
June. 


Scorpaena  dactyloptera  Delaroche  — Blue-mouth 


Date 

28th  January 
4 th  February 
8th  February 
14th  April 
17th  June 
26t!h  June 
22nd-27th  August 
: 25th  September 
7th  December 


Position 

Method 

Quantity 

Length 

cm 

Off  Fraserburgh 

Trawl 

5 stones 

20  to  33 

Off  Fraserburgh 

Trawl 

2 fish 

33,37 

Buchan  Deep 

R.V.  Trawl 

1 fish 

16 

58°02/N  0°00/W 

R.V.  Trawl 

1 fish 

16 

Buchan  Deep 

R.V.  Trawl 

1 fish 

17 

57°05/N  2°02'W 

R.V.  Trawl 

1 fish 



Fladen  Ground 

R.V.  Trawl 

24  fish 

11  to  19 

9'NxE  Macduff 

Seine 

1 fish 

28 

8'N  Macduff 

Seine 

1 fish 

21 

° Various  positions  from  58°06/N  0°27/W  to  57°55/N  0°42/E 
f Feeding  on  long  rough  dab,  Crangon  and  Galathea 
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Catches  from  both  commercial  and  research  vessels  show  that 
the  blue-mouth  was  more  numerous  and  more  widespread  in  the 
northern  North  Sea  than  for  some  time. 


Trigla  lucerna  L.  — Yellow  Gurnard,  Tub  or  Latchet 


Date 

20th  January 
25th  February 
25th  February 
15th  June 
10th  October 


Position 

Method 

Length 

cm 

80-90'SSE  Aberdeen 

Trawl 

47.6 

Turbot  Bank 

Trawl 

46.3 

40'E  Aberdeen 

Trawl 

45.7 

Aberdeen  Bank 

Trawl 

49.5 

Aberdeen  Bay 

R.V.  Trawl 

23.5 

fewer  than  for  some 

years,  and  give  no 

indica- 

autumn  movement  to  Scottish  east-coast  grounds 

referred  to  in  previous  lists.  The  small  fish  caught  in  Aberdeen 
Bay  in  October  suggests  that  this  species,  like  the  red  mullet,  may 
spawn  occasionally  in  Scottish  waters. 


Mold  mola  (L.)  — Sunfish 

One  was  caught  by  a ring-net  vessel  fishing  for  herring  in 
Loch  Shell,  Lewis,  on  27th  September.  It  measured  82  cm  long 
and  108  cm  from  tip  to  tip  of  the  fins.  Twenty-four  trematodes, 
Cdpsdld  mdrtinieri  Bose,  were  adhering  to  the  skin. 


DISCUSSION 

The  outstanding  feature  of  the  1956  records  was  the  big 
increase  of  twaite  shad  — a sparsely  represented  species  in  the 
Scottish  area  over  the  last  five  years.  Angel-fish,  anchovy,  saury 
pike,  garfish,  bass  and  greater  weever  were  all  rather  more 
numerous  than  usual,  but  electric  ray,  sturgeon,  Ray’s  bream, 
yellow  gurnard  and  sunfish  were  somewhat  scarcer.  A comparison 
of  the  1956  records  with  those  of  1955  reveals  some  interesting 
features  common  to  both  years.  These  include 

1.  the  sudden  appearance  of  Ray’s  bream  and  black  bream  in 
some  quantity  on  Scottish  east-coast  grounds  in  December; 

2.  the  late  arrival  of  red  mullet  on  the  same  grounds  in  December, 
presumably  from  the  southern  North  Sea; 

3.  the  heavy  invasion  of  Scottish  north-  and  east-coast  grounds 
by  tope,  Eugdleus  gdleus  L.; 
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4.  three-bearded  rockling  (the  distinctively  coloured  Onos  tricir- 
ratus  of  the  1955  list)  in  greater  numbers  than  average. 

Tope  were  first  noticed  off  the  north  coast  in  August,  rather 
earlier  than  usual.  The  season  reached  its  peak  in  November  when 
the  bulk  of  the  North  Sea  catches  were  made.  By  December  the 
main  concentration  had  returned  to  north-coast  grounds. 

Vividly  coloured  three-beared  rocklings  were  not  quite  so 
numerous  as  in  the  1955-56  winter.  Nevertheless,  nineteen  of  the 
twenty-one  records  were  between  13th  November  1956  and  11th 
March  1957.  Sixteen  of  these  nineteen  fish  were  caught  on  Scottish 
east-coast  grounds,  from  Fetlar  in  Shetland  to  Tod  Head  in 
Kincardine.  Single  fish  were  recorded  from  off  Whiten  Head  in 
Sutherland,  from  18'NW  of  Foula  and  from  Loch  Fyne  in  the 
Clyde.  Of  the  remaining  two,  one  was  caught  off  Fuglo,  Faroe, 
on  15th  March  1956,  and  the  other  in  a lobster  creel  off  Pitten- 
weem  on  the  Firth  of  Forth  on  4th  May  1956. 

These  similarities  during  1955  and  1956  suggest  that  water 
conditions  were  similar.  Hydrographic  observations  have  indeed 
confirmed  that  there  was  a strong  Atlantic  influence  in  the  second 
half  of  each  year. 

Although  the  rare  fish  records  were  rather  less  striking  than 
in  some  recent  years,  1956  must  be  regarded  as  outstanding  for 
rare  invertebrates  and  particularly  for  cephalopods  (Stephen,  Rae 
& Wilson  1957).  Sepia  officinalis,  Ommatostrephes  sagittatus  and 
T odaropsis  eblanae,  all  native  to  south-west  European  seas  appear- 
sd  in  the  northern  North  Sea  together  with  at  least  two  fish  from 
the  same  region,  Rays  bream  and  black  bream.  This  seems  to 
indicate  the  area  whence  originated  at  least  a strong  component 
3f  the  water  mass  penetrating  to  Scottish  fishing  grounds. 
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As  in  previous  years  material  for  this  list  has  been  obtained  from 
many  sources.  We  wish  to  thank  all  who  have  contributed 
specimens  or  information,  and  the  authorities  of  the  British 
Museum  (Natural  History)  and  the  Royal  Scottish  Museum  for 
permission  to  include  details  of  specimens  which  they  had 
received. 


Hexanchus  griseus  (Bonnaterre)  — Six-gilled  Shark 


Date 

Position 

Method 

Length 

cm 

Sex 

28th  January 

Off  Noup  Hd. 

Trawl 

259 

— 

15  th  February 

Off  Flugga 

Trawl 

274 

— 

28th  February 

NW  Foula 

Trawl 

214 

M 

24th  September 

Off  Nplso,  Faroe 

Trawl 

— 

— 

5th  November 

North  Minch 

Trawl 

246 

F 

Cetorhinus  maximus  (Gunner)  — Basking  Shark 

It  is  generally  accepted  that  basking  sharks  retire  to  deep 
water,  beyond  the  Atlantic  shelf,  at  the  end  of  their  feeding  season 
in  British  coastal  waters.  The  capture  of  odd  specimens  from  time 
to  time  during  the  winter,  however,  shows  that  all  basking  sharks 
do  not  migrate  westwards.  This  is  borne  out  by  the  following 
“out-of-season”  records,  three  of  which  were  reported  by  Mr  I.  M. 
Murray,  of  Portree. 


Date 

Position 

Method 

Length 

cm 

Sex 

29th  January 

Off  Portree 

Trammel 

net 

533 

— 

13th  March 

2 ' off  Johnshaven 

Cod  net 

374 

F 

26th  October 

Sound  of  Raasay 

Ground  net 

— 

— 

20th  November 

20'NW  Noup  Hd. 

Trawl 

358 

F 

29th  November 

2'N  Portree 

Ground  net 

732 

— 

3rd  December 

Off  Johnshaven 

Cod  net 

198 

— 

In  addition  the  mate  of  the  Aberdeen  trawler  “Dunkinty” 
reported  the  catching  of  two  large  basking  sharks,  on  successive 
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trips  in  November  and  December,  in  a deep  “hole”  (600  to  660  ft) 
35'NW  of  Foula.  These  fish  measured  38  ft  (11.58  m)  and  42  ft 
(12.80  m). 

Carcharinus  glaucus  (L.)  — Blue  Shark 

Four  fish,  from  152  to  183  cm  in  length,  were  taken  bv  great- 
line on  Rockall  Bank  in  July. 

Scymnorhinus  Helm  (Bonnaterre)  - “Darkie  Charlie” 

Date  Position  Method  Length  Sex 

cm 

14th  March  5'SE  Tarbet  Ness  Seine  144  F 

26th  October  Sound  of  Raasay  Ground  net  152 

(420  ft) 

Somniosus  microcephalies  (Schneider)  - Greenland  Shark 

One  fish,  a female  of  435  cm,  was  landed  by  a trawler  from 
Faroe  early  in  September. 


Squatina  squatina  (L.)  — Angel-fish 


Date 

Position 

Method 

Length 

Sex 

22nd  April 

3V27  off  Rosehearty 

Seine 

cm 

107 

24th  May 

10'N  Butt  of  Lewis 

Trawl 

89 

F 

1st  fune 

4'  off  Buchan  Ness 

Trawl 

99 

23rd  July 

21A/S  Buchan  Ness 

Seine 

132 

3rd  October 

Turbot  Bank 

Trawl 

104 

22nd  November 

10'NW  Cape  Wrath 

Trawl 

— 

Torpedo  nohiliana  Bonaparte  - Electric  Ray 

Date 

Position  Method  Length 

Breadth 

Sex 

17th  April 

4‘  off  Lossiemouth  Seine 

cm 

c.76 

cm 

26th  June 

43/S1/2E  Aberdeen  Trawl 

23 

12 

M 

7th  August 

Montrose  Bay  Seine 

70 

41 

M 

19th  September 

12'NxE  Buckie  Seine 

58 

38 

F 

5th  December 

Noup  Deep  Trawl 

99 

59 

F 

The  second  of  these  fish  is  the  smallest  electric  ray  in  the 
Scottish  records  and  provides  further  evidence  that  this  species 
breeds  around  the  coast  of  Scotland.  This  small  fish  and  a slightly 
larger  specimen  caught  in  1955  (Rae  & Wilson  1956)  have  been 
examined  by  Palmer  and  Wheeler  (1958). 
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Myliobatis  aquila  (L.)  — Eagle  Ray 
Date  Position 


Method  Length  Breadth  Sex 

cm  cm 

3rd  December  60-70'NExE  Buckie  Seine  98.5  57.0 


Acipenser  sturio  L. 

Date 

9th  January 
16th  January 
— February 

29th  March 
10th  October 

14  th  October 


— Sturgeon 

Position 

18-20'NxW  Buckie 
45'E  Aberdeen 
Wee  Bankie 
(E  Firth  of  Forth) 
off  Gairloch  (N  Minch) 
Between  Skerries 
and  Fetlar 
3'  off  Buchan  Ness 


Method 

Length 

Weight 

cm 

kg 

Seine 

173 

28.6 

Trawl 

213 

66.7 

Seine 

168 

19.1 

Cod  net 

152 

15.9 

Seine 

140 

12.7 

Seine 

183 

31.8 

The  year’s  total  is  two 
years.  In  addition  to  these 
reported  the  landings  of  at 
Wales,  two  from  the  North 
from  the  Bristol  Channel  in 
in  January,  which  may  have 
sturgeons  were  also  caught 
May  to  August. 


below  the  average  for  the  last  seven 
Scottish  records,  trade  journals  have 
least  four  sturgeons  in  England  and 
Sea  in  February  and  November,  one 
August  and  one,  landed  at  Fleetwood 
come  from  the  west  of  Scotland.  Three 
on  the  coast  of  Wexford.  Eire,  from 


Alosa  alosa  (L.)  — Allis  Shad 


Date 

18th  April 
27th  July 

Alosa  finta  (Cuvier) 
Date 

1st  January 

21st  January 

* — January 
8th  February 
12th  February 
x 28th  February 
5t)h  March 
8th  March 
22nd  March 

11th  April 
28th  December 


Position 

7'NxE  Whitehills 
Beach,  N Aberdeen 

— Twaite  Shad 

Position 

3-4'  off  Aberdour  Bay, 
Aberdeenshire 
off  Aberdour  Bay, 
Aberdeenshire 
Near  May  Island 
Moray  Firth 
8-1  O'  off  Macduff 
70'ExN  Peterhead 
2'S  Anstruther 
Off  Fraserburgh 
2V‘2'NW  Fidra, 

Firth  of  Forth. 

45'S  Aberdeen 
Near  Bell  Rock 


Method 

Length 

Sex 

cm 

Seine 

43.3 

M 

Salmon  net 

48.3 

— 

Method 

Length 

cm 

Sex 

Seine 

44.8 

— 

Seine 

330 

— 

Seine 

— 

— 

Seine 

42.0 

— 

Seine 

47  8 

F 

Seine 

373 

F 

Seine 

— 

— 

Seine 

— 

— 

Seine 

39.0 

M 

Trawl 

44.7 

F 

Trawl 

37.4 

— 

0 several  caught 

x feeding  on  Meganyctiphanes  norvegica 
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Sardinia  pilchardus  (Walbaum)  — Pilchard 


Date 

Position 

Method 

Length 

cm 

Sex 

12th  June 

Pabbay  Sound,  Barra 

Drift  net 

23.5 

M 

29th  August 

4'ENE  Tiumpan  Hd. 

Drift  net 

23.3 

M 

Engraulis  encrasicholus  (L.)  — Anchovy 

Two  anchovies,  a male  of  18  cm  and  a female  of  19  cm,  were 
trawled  by  the  F.R.S.  “Explorer”  at  58°17'N  — 1°20/E  on  15th 
November. 

Diplolychnus  bifilis  Regan  and  Trewavas  — no  common  name 

Two  specimens  were  caught  at  Iceland  by  the  ship  “Explorer”, 
the  first  at  61°5PN  — 23°25,W  on  9th  April,  the  second  at 
61°5TN  - 23°20/W  on  4th  July. 

Argentina  silus  (Ascanius)  — Greater  Silver  Smelt 

A female,  36  cm  long,  was  taken  by  seine  net  31A/NE  of 
Macduff  on  22nd  January.  This  is  well  south  of  the  normal 
distribution  of  this  species. 


Scomberesox  saurns  (Walbaum)  — Saury  Pike 


Date 

Position 

Method 

Length 

9th  February 

Mid  Yell.  Shetland 

Stranded 

cm 

36 

— September 

Near  St.  Kilda 

Washed  on 
board 
Washed  on 

— 

21st  November 

Off  Buchan  Ness 

35.7 

Belone  belone  (L.) 

* 2 specimens 

— Garfish  or  Greenbone 

board 

From  31st  March  to  10th  April  garfish  were  present  in  drift-net 
catches  of  herring  from  220'  to  225'  NExE  to  ENE  of  Aberdeen. 
Of  ten  fish  (66-72  cm)  examined,  from  240'NExE  of  Aberdeen,  two 
were  males  and  eight  females  and  all  were  approaching  maturity. 
Catches  from  grounds  to  the  eastwards,  in  deeper  water,  on  16th 
April,  had  no  garfish.  On  23rd  November  five  young  fish,  22.8  to 
26.8  cm  long,  were  taken  in  a surface  tow-net  during  darkness  off 
Aberdeenshire  (57°30/N  - 0°20/W).  Two  nights  later  two  more 
garfish,  29.3  and  35.6  cm,  were  caught  at  the  surface  at  56°30/N  — 
0°40'W. 
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Entelurus  aecjuorcus  (L.)  — Ocean  or  Snake  Pipe-fish 

This  fish,  a male  of  36  cm,  was  accidentally  hooked,  while  fish- 
ing for  mackerel,  l1/2/  of  Buckie,  on  19th  September.  Ova  with  the 
embryos  formed  were  adhering  to  the  underside  of  the  fish  in 
front  of  the  vent. 

Hippocampus  hippocampus  (L.)  — Sea  Horse 

A sea  horse  was  found  amongst  seaweed  in  Cuil  Bay,  Duror, 
Argyllshire,  on  4th  August.  This  is  the  first  record  of  this  fish  for 
many  years. 

Trachyrhynchus  murrayi  Gunther  — no  common  name 

A dead  fish  was  picked  up  at  the  surface,  south-west  of  Iceland, 
(62°45/N  — 22°04/W)  on  8th  April. 

Gadus  poutassou  (Risso)  - Poutassou  or  Blue  Whiting 

This  species  is  abundant  on  the  edge  of  the  Atlantic  Shelf  and 
within  the  North  Sea  it  is  common  on  the  edge  of  the  Norwegian 
Deep.  The  capture  of  a fish  of  31  cm,  ten  miles  SE  of  Wick,  on 
30th  May,  is  therefore  rather  unusual. 

Urophycis  blennoides  (Briinnich)  — Greater  Fork-beard 

As  in  1956  several  greater  fork-beards  were  found  in  coastal 
waters,  outwith  their  normal  distribution.  These  included  one 
specimen  from  6'SSE  of  Wick,  in  February,  and  two  from  Loch 
Fyne,  in  March. 

Antimora  viola  (Goode  and  Bean)  — no  common  name 

This  fish  was  taken  by  a research  vessel  south-east  of  Iceland 
(62°28/N  - 14°23/W)  on  6th  April. 


Raniceps  raninus  (L.)  — Lesser  Fork-beard 


Date 

Position 

Method 

Length 

cm 

Sex 

16th  January 

4'NE  Macduff 

Seine 

24.8 

— 

26th  August 

35'ESE  Aberdeen 

Trawl 

25.0 

— 

15th  October 

Mar  Bank 

Trawl 

26.1 

M 

0 feeding  on  small  molluscs  and  Hyas 


1961 


RARE  AND  EXOTIC  FISHES  DURING  1957 


39 


Lampris  guttatus  (Brunnich)  — Opah  or  Moonfish 

A single  specimen,  122  cm  long,  was  stranded  at  Brae  Voe,  in 
Shetland  on  18th  August. 

Beryx  decadachjlus  Cuvier  and  Valenciennes  — no  common  name 

Through  the  courtesy  of  the  British  Museum  authorities  it  is 
possible  to  record  the  capture  by  trawl  of  eight  specimens  of  this 
fish  220'NNW  of  Ireland  (W  of  St.  Kilda)  early  in  June. 


Morone  labrax  (L.)  — Bass 


Date 

Position 

Method 

Length 

Sex 

cm 

9th  January 

12'NW  Macduff 

Seine 

49.6 

F 

30th  December 

6'ExN  Clythness 

Seine 

44.8 

M 

Naucr  cites  duct  or 

(L.)  — Pilot  Fish 

Date 

Position 

Method 

Length 

cm 

19  th  October 

2'SE  Tiumpan  Hd.. 

Drift  net 

20.5 

Minch 


The  capture  of  another  pilot  fish  off  the  Skerries,  county 
Dublin,  was  reported  in  the  Fishing  News  for  6th  September. 


Brcima  raii  (Bloch)  — Ray’s  Bream 


Date 

Position 

Method 

Length 

Sc.v 

7th  January 

3-4'  off  Whitehills 

Seine 

cm 

54.5 

M 

16th  January 

Off  Tolsta  Hd.,  Lewis. 

Drift  net 

53.0 



18th  July 

George  Bligh  Bank 

Great-line 

55.5 

M 

c.2nd  August 

Lousy  Bank 

Great-line 

— 

— 

21st  August 

Lousy  Bank 

Great-line 

— 

— 

2nd  September 

Faroe  Bank 

Great-line 

57.0 

M 

4th  October 

Aberdeen  Bank 

Trawl 

55.2 

F 

14th  October 

North  Minch 

Drift  net 





15th  October 

Off  Kebock  Hd.,  Lewis. 

Drift  net 

58.4 



31st  October 

Joppa,  Firth  of  Forth. 

Stranded 

53.3 



9th  November 

20'NNE  Fraserburgh 

Seine 

58.5 

M 

12tfh  November 

200'ESE  Aberdeen 

Trawl 

54.5 



25th  November 

Newburgh, 

Aberdeenshire 

Stranded 

— 

— 

30th  November 

8'S  Tod  Hd. 

Trawl 

52.1 



10th  December 

180'ENE  Aberdeen 

Trawl 

60.0 

M 

11th  December 

Macduff 

Stranded 

50.8 



12th  December 

Johnshaven 

Stranded 





16th  December 

Off  Johnshaven 

Cod  net 

54.6 

— 

° two  fish  x feeding  on  long  rough  dab 
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Seven  of  these  fish  were  dissected  and  all  were  parasitised  by 
larval  cestodes  in  their  flesh. 


Mullus  simnuletus  L.  — Red  Mullet 


Date 

Position 

Method 

Length 

cm 

9th  January 

6-8'NE  Rattray  Hd. 

Trawl 

* c.2nd  February 

Off  Aberdeen 

Trawl 

— 

f 8th  February 

3'E  Bressay,  Shetland 

Seine 

24.5 

14th  February 

12'NE  Kinnaird  Hd. 

Trawl 

38.7 

11th  March 

15'NW  Vee  Skerries, 

Seine 

24.0 

Shetland 

9th  May 

40'SSE  Aberdeen 

Seine 

19.5 

15th  July 

12'NW  Whitehills 

Seine 

25.9 

x 14th  October 

Off  Lybster 

Seine 

21.2 

23rd  November 

Off  St.  Abbs  Hd. 

Trawl 

40.0 

11th  December 

Turbot  Bank 

Trawl 

31.1 

Sex 


F 
M 
F 
F 

* 2 fish  f feeding  on  small  molluscs  and  annelids 

x feeding  on  crustaceans 

Spondyliosoma  cantharus  (Gmelin)  — Black  Bream 

Date 

25th  January 
26th  January 
1st  February 
13th  August 
21st  December 

The  fourth  specimen  is  the  smallest  black  bream  so  far  record- 
ed from  Scottish  waters. 

Labrus  mixtus  L.  — Cuckoo  Wrasse 

Eight  records  were  obtained  during  the  year,  six  from  grounds 
off  the  north  of  Scotland,  in  May  and  July,  and  two  from  off  the 
east  coast  of  Caithness,  in  June  and  November. 

Trachinus  draco  L.  - Greater  Weever 


Position 

Method 

Length 

cm 

8'NE  Rattray  Hd. 

Trawl 

31.1 

12'NNE  Rattray  Hd. 

Trawl 

33.6 

12'NNE  Rattray  Hd. 

Trawl 

37.0 

Cruden  Bay 

Seine 

19.5 

off  Cape  Wrath 

Trawl 

28.6 

Date 

12th  March 
11th  April 
2nd  May 
27th  May 

17th  June 
4th  September 
25th  October 


Position 

Off  Gardenstown 
45'S  Aberdeen 
V off  St.  Monance 
14'SE  Bard  Hd., 
Shetland 

Off  Noss  Hd.,  Shetland 
Aberdeen  Bay 
Off  Lvbster 


Method 

Length 

cm 

Sex 

Seine 

24.6 

M 

Trawl 

30.0 

— 

Seine 

38.7 

— 

Seine 

27.5 

M 

Seine 

38.1 

— 

Seine 

Seine 

25.0 

- 
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Aphanopus  carbo  Lowe  — Black  Scabbard  Fish 

One  fish  was  caught  west  of  the  Butt  of  Lewis  (330  fm)  in  June, 
and  three  more  on  George  Bligh  Bank  on  18th  July,  all  by  great- 
line. Two  of  them  measured  103  and  104  cm. 

Tliunnus  thynnus  (L.)  — Tunny 

A single  tunny,  264  cm  long,  was  caught  by  a Swedish  herring 
trawler  on  Bressay  Shoal  on  5th  September.  Large  numbers  were 
also  reported  by  fishermen  near  Dubh  Artach  on  the  west  of 
Scotland  during  the  summer.  Tunny  have  not  been  seen  in  such 
numbers  in  this  area  since  the  1920s. 


Centrolophus  niger  (Gmelin)  - Blackfish 


Date 

Position 

Method 

Length 

Sex 

14th  May 

40'W  Barra  Hd. 

Trawl 

cm 

85.5 

M 

(340  fm) 

25th  November 

12'NxE  Macduff 

Seine 

52.9 

M 

Mugil  chelo  Cuvier  - Thick-lipped  Grey  Mullet 

Date 

Position 

Method 

Length 

Sex 

cm 

8th  August 

Broad  Bay,  Lewis. 

Salmon  net 

57.5 

24th  September 

Off  Bressay,  Shetland 

Seine 

30.5 

5th  October 

Gruting,  Shetland 

Stranded 

31.5 

F 

Scorpaena  dactyloptera  Delaroche  - Blue-mouth 

On  2nd  February  a trawler  landed  tf$  cwt  of  this  fish  from  off 
Kinnaird  Hd.  and  on  21st  November  a single  specimen  was  taken 
12'NNE  of  Rattray  Hd.  This  fish,  which  measured  39.7  cm,  had 
been  feeding  on  Hippolyte  and  cephalopods. 


Trigla  lucerna  L.  - Tub  or  Yellow  Gurnard 


Date 

Position 

Method 

Length 

11th  January 

30'SxE  Aberdeen 

Trawl 

CTTL 

2nd  February 

30'NxW  Rattray  Hd. 

Trawl 

43 

8th  February 

Buchan  Deeps 

Seine 

56 

21st  February 

Near  Bell  Rock 

Trawl 

43 

Mold  mola  L.  — Sunfish 

A sunfish,  about  76  cm  long,  was  caught  in  a drift  net  off 
Kebock  Hd.,  Lewis,  on  9th  July.  Another  was  observed  at  the 
surface  on  Lousy  Bank  on  21st  August. 
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Lepadogaster  candollii  Risso  — Connemara  Sucker 

This  small  fish  was  found  amongst  seaweed  at  Lochmaddy, 
North  Uist,  on  16th  April. 


This  list  contains  six  species  which  have  not  been  represented 
in  previous  lists.  Three  of  these  fishes,  Diplolychnus,  Trachyrhyn- 
chus  and  Antimora , are  from  Icelandic  waters,  and  therefore  of 
little  interest  in  a consideration  of  Scottish  rare  fish  records,  but 
the  others,  Hippocampus,  Beryx  and  Lepadogaster  candollii,  are 
from  Scottish  grounds.  Although  records  of  the  latter  three  are 
evidently  rare  in  our  area  it  is  probable  that  each,  for  different 
reasons,  may  be  more  numerous,  at  least  locally,  than  records 
suggest.  According  to  newspaper  reports  a swordfish,  presumably 
Xiphias  gladius  L.,  was  in  Kirkcaldy  Harbour  at  the  end  of  August. 
This  is  an  extremely  rare  visitor  to  Scotland,  but  unfortunately  the 
record  was  not  confirmed. 

In  spite  of  these  rarities  the  1957  list,  unlike  most  of  the 
other  lists  since  1951,  is  not  outstanding.  As  many  electric  rays, 
angel-fish,  and  greater  weevers  were  recorded  as  in  any  previous 
year,  but  most  species  were  near  or  slightly  below  their  average 
for  the  last  seven  years.  Records  of  twaite  shad  were  down  by 
about  60  per  cent,  from  their  peak  in  1956.  The  scarcity  of  blue- 
mouths  (Scorpaena)  in  1957  is  surprising  since  research  vessels 
covered  the  same  grounds  on  several  occasions  as  in  1956,  when 
the  blue-mouth  was  found  to  be  widely  spread  over  the  northern 
North  Sea. 
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A.  C.  Stephen 
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Received  27th  October  1959 

INTRODUCTION 

A summary  of  Scottish  turtle  records  up  to  1953  has  been  publish- 
ed (Stephen,  Scot.  Nat.  1953  : 108-114).  Since  then  other  turtles 
have  been  seen  at  sea,  or  have  come  ashore  and  been  secured  for 
detailed  study.  These  have  included  the  luth  or  leathery  turtle, 
Dennochelys  c.  coriacea  (L.),  a pelagic  animal  not  so  far  authen- 
tically recorded  from  the  Scottish  area,  but  known  from  southern 
English  and  Irish  waters,  and  more  recently  reported  from  the 
area  between  Scotland  and  Norway.  It  normally  inhabits  the 
Caribbean,  Gulf  of  Mexico,  Atlantic  and  Mediterranean.  As  so 
often  happens  in  these  cases,  sufficient  details  for  specific 
identification  were  not  secured  for  some  specimens. 
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Glasgow  University,  for  the  details  about  it.  To  the  Scottish  Daily 
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on  plate  1.  r & r 


LIST  OF  RECORDS 

Two  records  not  in  the  previous  list,  but  occuring  within  the 
period,  were  given  in  a letter  from  Mr  A.  J.  Clunes,  Lerwick,  dated 
21st  October  1957  and  refer  to  specimens  nos.  1 & 2. 

1.  About  twenty  years  ago  a live  turtle  was  seen  at  Delting, 
Shetland,  and  later  picked  up  dead  at  Mossbank. 

2.  Another  specimen  was  found  at  Unst. 

3.  Early  in  February  1954,  a small  turtle  was  reported  in  the 
Weekly  Scotsman  as  having  been  washed  ashore  on  the  Island 
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of  Kerrera,  near  Oban.  Efforts  to  secure  the  specimen,  or  find 
more  about  it,  proved  unsuccessful. 

4.  The  crew  of  the  motor  hand-line  boat  “Twinkling  Star”  of 
Wick  reported  a turtle  on  1st  September  1955,  about  four  miles 
off  Noss  Head,  Shetland.  They  got  to  within  a few  yards  of  the 
animal  before  it  was  aware  of  the  boat,  whereupon  the  turtle 
swam  away  and  did  not  re-appear.  The  crew  estimated  its  carapace 
to  measure  about  five  feet  by  three  feet. 

5.  An  animal  was  seen  by  Mr  Alex.  Cowie,  on  the  27th  August 
1958,  while  seine-net  fishing  in  his  boat  “The  Seagull”  about  ten 
miles  west  by  north  of  Handa  Island,  which  is  about  twenty  miles 
south  of  Cape  Wrath.  The  animal  was  about  twenty  yards  away 
and  was  quite  unlike  the  numerous  seals  swimming  around.  The 
longer  neck  and  broader  expanse  of  back  showing  when  breaking 
the  surface  suggest  that  it  could  have  been  a turtle. 

6.  Mrs  K.  Rosamond  Jex  Long  wrote  saying  that  on  8th  Sep- 
tember 1958,  while  she  was  fishing  in  Loch  Long  off  Benny  Shore, 
Portincaple,  a creature  surfaced  within  an  oar’s  length  of  the  boat. 
It  appeared  to  have  a shell  on  its  back  and  a beak.  It  sank  again 
immediately  and  no  further  particulars  were  obtained. 

7.  Mr  George  Stewart,  Skipper  of  the  “Alliance”  saw  a turtle 
early  in  August  1959,  off  the  Island  of  Coll. 

8.  A turtle  was  observed  by  two  fishermen  shooting  seals  in 
the  outer  Tay  estuary  on  27th  August  1959.  The  fishermen 
estimated  it  to  be  about  four  feet  long. 

9.  In  a telephone  conversation  between  the  editor  of  a 
magazine  and  the  British  Museum  (Nat.  Hist.)  it  was  reported 
that  a giant  turtle,  about  twelve  feet  long,  had  been  seen  off  the 
Scottish  coast.  The  length  was  probably  greatly  over-estimated. 


Atlantic  Loggerhead  Turtle  Caretta  c.  caretta  (L). 

10.  This  animal  was  found  alive  on  the  beach  at  Ormaclett, 
South  Uist,  Outer  Hebrides,  on  8th  January  1960,  and  forwarded 
to  the  British  Museum.  Its  measurements  were:— 


Length  From  tip  of  snout  over  curve  to  tip  of  carapace 

Carapace,  measured  dorsallv 

„ „ ventrally 

Width  Carapace,  measured  dorsally 

„ „ ventrally 

Weight,  preserved 


15  in. 
11  in. 
10  in. 

10  V2  in. 
83/4  in. 
4 lb  11  oz 


Luth  Dermochelys  c.  coriacea  (L). 

11.  Mr  F.  D.  J.  Buist,  Arbroath,  reported  that  on  27th  February 
1957,  a very  large  turtle  had  been  entangled  in  the  nets  of  his 
seiner  “Eight  Belles”  about  twenty-four  miles  SSE  of  Arbroath. 
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The  specimen  was  very  decomposed  and  was,  with  difficulty, 
cleared  from  the  nets.  The  crew  were  only  too  glad  to  get  rid  of 
it  and  no  part  was  kept. 

The  crew  said  it  looked  like  an  upturned  boat.  The  shell  was 
smooth  with  a central  ridge  and  a ridge  about  a foot  away  on 
either  side.  It  was  estimated  to  be  four  and  a half  to  five  feet  long 
and  about  three  feet  in  width  at  its  widest  part. 

The  smooth  shell  and  ridges  suggest  that  it  might  have  been 
a luth.  If  it  was,  its  presence  is  understandable,  since  there  were 
several  records  of  this  animal  from  the  waters  to  the  north  of 
Scotland.  From  July  to  September  1957  three  specimens  were  taken 
at  some  little  distance  SW  of  the  Norwegian  coast.  Again  on  5th 
September  1956  one  was  taken  by  Norwegian  fishermen  about 
forty  miles  NE  of  Flugga,  Shetland.  These  occurrences  were 
reported  in  Nature  1959,  vol.  179  : 163-164. 


Plate  1.  The  luth  (Dermochelys  c.  coriacea)  on  its  arrival,  Calderpark  Zoo, 

Glasgow. 


12.  Another  animal,  which  from  the  description  seems  to 
belong  to  this  species,  was  reported  by  Skipper  J.  Herd  of  the 
Aberdeen  trawler  “Strathelliot”,  who  observed  a turtle  on  the 
surface  of  the  water  twenty  miles  NNW  of  Cape  Wrath  on  11th 
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October  1959.  It  was  about  five  feet  long  and  about  four  feet 
broad.  The  head  was  grey  and  white,  while  the  body  was  rather 
darker.  Three  longitudinal  ribs  were  observed,  one  down  the 
centre  of  the  carapace,  and  one  on  either  side.  While  the  turtle 
was  under  observation  it  was  being  attacked  by  gulls,  which  were 
evidently  trying  to  pick  out  its  eyes. 

13.  The  first  authentic  record  of  the  luth  was  provided  by  the 
animal  taken  in  Kilbrannan  Sound  to  the  west  of  Arran  by  the 
crew  of  the  ring-net  boat  “Hercules”  on  11th  August  1959.  The 
animal  was  taken  to  Calderpark  Zoo,  Glasgow,  where  it  died. 
The  body  was  taken  to  the  Kelvingrove  Museum  in  Glasgow, 
where  it  was  examined  by  Dr  ].  D.  Robertson,  members  of  the 
Zoology  and  Anatomy  Departments  of  Glasgow  University,  and 
Mr  C.  E.  Palmar,  Kelvingrove  Museum. 

The  report  on  it  is  as  follows 

Colour  Dorsal  surface  of  body  : black. 

Neck  and  throat  region  : dorsal,  black. 

lateral,  black. 

ventral,  mottled  pink  and 

black. 

Ventral  surface  of  body  : mottled  pink-gray-black. 

Eyes  : iris,  dark  brown. 


Length  Tip  of  snout  to  posterior  point 

of  median  ridge  of  skin 701/2  in. 

Tip  of  snout  to  tip  of  tail 731/2  in. 

Median  ridge  of  skin  (=  carapace  length  of 

of  other  turtles) 54  V2  in. 

Maximum  breadth  between  outer  ridges  of 

skin,  taken  on  curve 37  V4  in. 

Carapace  between  perpendiculars  ....  28  in. 

Maximum  girth 77  in. 

Fore-limbs  from  base  to  tip,  anterior  margin  . 39  in. 

Fore  limbs  from  base  to  tip,  posterior  margin  . 30  in. 

Fore-limbs  (breadth) 141/2  in. 

Weight 532  lb 

Sex male 


State  of  reproductive  organs.  One  testis  atrophied,  other  small. 
External  parasites.  A few  sessile  barnacles;  no  hydroids. 

14.  A second  luth  was  found  dead  on  the  shore  of  the  Solway 
Firth  near  Annan  on  25th  August  1959.  It  was  said  to  be  six  feet 
long  and  three  and  a half  feet  broad.  The  sex  was  not  determined. 
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The  head  and  a flipper  are  preserved  in  the  Royal  Scottish 
Museum  (registration  no.  1959.49.1.) 

The  luth  was  also  recently  recorded  from  Irish  waters.  Mr 
James  O’Driscoll,  writing  from  Dublin,  told  me  that  in  August 
1959  a group  of  fishermen  had  gone  out  from  Achill,  county  Mayo, 
in  a small  boat,  and  that  a turtle  became  entangled  in  their  nets. 
They  had  to  take  it  aboard  to  save  their  nets,  but  it  was  later 
returned  to  the  sea.  A photograph  shows  that  the  animal  was  a 
luth. 


Turtles,  although  sometimes  large  animals,  may  not  always  be 
swimming  at  the  surface  of  the  sea,  and  they  can  also  dive  quickly, 
so  that  there  is  only  a moderate  chance  of  their  being  observed  at 
sea  unless  they  are  injured,  as  seems  to  have  been  the  case  with 
numbers  11  and  12.  They  are  unlikely  to  come  ashore  on  our  coasts 
normally.  Only  one  of  all  the  Scottish  records  is  of  an  animal  found 
on  land. 

It  is  probable,  therefore  that  many  more  turtles  have  reached 
Scottish  and  even  more  northern  waters  than  have  been  reported. 
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THE  BIRDS  OF  CORROUR  DEER  FOREST, 
INVERNESS-SHIRE 

P.  F.  Goodfellow 
391  Crownhill  Road,  Pymouth 

Received  2nd  August  1959 


During  a visit  to  Corrour,  a remote  deer  forest  estate  in  the  Central 
Highlands  of  Scotland,  from  27th  July  to  10th  August  1957,  P.  J. 
Dare  and  I were  shown  some  notes  on  the  birds  of  the  area  from 
W.  Eagle  Clarke’s  observations  between  1910  and  1917.  His  records 
were  added  as  an  appendix  to  a book  about  Corrour  which  was 
privately  published  in  1929.  The  present  paper  is  a comparative 
record  of  the  birds  of  the  area,  including  Eagle  Clarke’s  notes, 
those  of  A.  V.  Smith,  who  stayed  at  Corrour  in  the  summers  of 
1954  and  1955,  and  our  own  1957  observations. 

I should  like  to  acknowledge  P.  J.  Dare’s  encouragement  and 
criticism  in  the  preparation  of  this  paper. 

Location 

Corrour,  in  south-western  Inverness-shire,  lies  at  the  eastern  end 
of  Loch  Ossian,  about  four  miles  south-west  of  Ben  Alder  (3757  ft), 
and  about  half  way  between  Loch  Treig  and  Loch  Ericht  (approxim- 
ately 56°50/N  and  4°25/W).  Loch  Ossian  is  1200  ft  above  sea 
level  and  is  encircled  by  hills  rising  to  over  3000  ft.  Other  big  lochs 
in  the  area  are  Loch  Treig  to  the  north-west ; the  Blackwater 
Reservoir  on  Rannoch  Moor  to  the  south-west ; Loch  Ghuilbinn 
to  the  north,  into  which  the  River  Ossian  flows  ; and  Loch  Ericht 
to  the  east. 

The  size  of  the  area  covered  was  about  nine  miles  by  six 
miles. 


Vegetation 

The  eastern  halves  of  Loch  Ossian’s  northern  and  southern 
shores  are  bordered  with  woodland  extending  up  the  hillsides  to 
about  1700  ft.  One  third  of  the  wood  is  natural  scrub  birch  (Betula 
verrucosa ),  and  the  rest  (about  800  acres  in  all)  is  conifer  plant- 
ation. Corrour  was  the  privately  pioneered  pilot  scheme  for  the 
later  Scottish  plantations  of  the  Forestry  Commission.  The  main 
conifer  is  Norway  spruce  ( Picea  abies ) mixed  with  some  Scots  pine 
(Pinus  sylvestris ),  Douglas  fir  ( Pseudotsuga  taxifolia)  and  European 
larch  ( Larix  europaea ).  The  trees  growing  to  about  1500  ft  form 
a close  canopy  for  only  half  the  planted  area.  Westwards  they 
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become  increasingly  open  and  scrublike  with  the  firs  barely  reaching 
15  ft  high  in  one  large  section,  and  in  the  most  recent  planting 
(1955)  not  above  two  or  three  ft.  There  is  a small  plantation  on 
Loch  Treig’s  eastern  shore,  and  another  sheltering  the  isolated 
shooting-lodge  at  Strathossian,  about  three  miles  north  of  Corrour. 
In  1957  the  Strathossian  wood  was  unexpectedly  rich  in  passerine 
birds.  The  dominant  birds  of  the  Corrour  woods  are  small  passer- 
ines, notably  coal-tits,  wrens,  siskins,  bullfinches,  chaffinches,  robins 
and  goldcrests.  At  the  head  of  Loch  Ossian,  around  Corrour  Lodge 
itself,  there  is  a sprinkling  of  deciduous  trees,  mainly  beech  {Fagus 
sylvatica ) and  alder  {Alnus  rotundi folia). 

Around  Corrour  Lodge  itself,  with  its  oasis  of  cultivation  (a 
few  acres  of  vegetable  and  flower  gardens,  and  two  little  hay  fields) 
there  are  also  many  hedges  of  beech  and  hawthorn  ( Crataegus 
monogyna ),  garden  bushes,  rowan  {Sorbus  aucuparia ) and  rhodo- 
dendrons. This  area  holds  the  highest  density  of  resident  birds. 
Besides  those  species  already  mentioned  there  are  also  blackbirds, 
pied  wagtails,  willow-warblers,  spotted  flycatchers  and  a few  other 
less  common  species. 

There  are  hardly  any  shrubs  wherever  there  is  a close  canopy 
in  the  plantations.  On  the  loch’s  northern  shore  the  pines  form 
their  own  shrub  layer  where  they  grow  only  15  ft  high.  Beneath 
these  pines  and  on  the  open  moors  up  to  about  2000  ft,  heather 
(Calluna  vulgaris ) grows  abundantly  together  with  a lot  of  cross- 
leaved heath  {Erica  tetralix)  and  blaeberry  ( Vaccinium  myrtillus). 

There  is  much  low  vegetation  beneath  the  scrub,  consisting  of 
mountain  and  moorland  flowers  and  grasses,  with  sedges  in  the 
boggy  patches  and  by  the  streams.  Above  2000  ft  the  heather  very 
rapidly  gives  way  to  alpine  grassland.  Above  3500  ft  the  grassland 
in  turn  gives  way  to  mountain-top  detritus  with  a sparse  vegetation 
of  wiry  grass,  short  sedge  and  abundant  Rhacomitrium  lanuginosum. 

List  of  species 

The  authority  for  each  note  is  indicated  by  the  date-prefix. 

Black-throated  Diver  Colymbus  arcticus 

(1929)  Summer  resident,  scarce,  nests  on  hill  lochs  at  1300  to 
2000  feet.  (1955)  Bred,  one  young,  on  pond  by  Corrour  Railway 
Station. 

Red-throated  Diver  Colymbus  stellatus 

(1957)  One  in  breeding  plumage  on  Loch  Ghuilbinn. 

Little  Grebe  Podiceps  ruficollis 

(1929)  A pair  nested  in  1917  on  a moorland  loch  at  1350  ft. 
(1957)  One  in  full  breeding  plumage  on  a lochan  by  Corrour  station. 
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Cormorant  Phalacrocorax  carbo 

(1929)  An  occasional  visitor  to  Lochs  Ossian  and  Treig. 

Heron  Ardea  cinerea 

(1929)  Listed  as  having  nested  at  Loch  Ossian  after  Eagle 
Clarke  had  drawn  up  his  list.  (1957)  A pair  seen  at  Loch  Ossian 
and  possibly  the  same  birds  at  Loch  Ghuilbinn. 

Mallard  Anas  platyrhynchos 

(1929)  Common  resident,  nesting  between  750  and  2100  ft 
(quoted  by  Bannerman  1958,  p.3).  (1955)  Bred  on  loch  Ghuilbinn 
and  Loch  na  Lap.  (1957)  One  or  two  broods  seen  on  Loch  Ghuil- 
binn ; maximum  of  nine  in  one  party. 

Teal  Anas  crecca 

(1929)  A few  resident,  but  chiefly  a summer  visitor  to  hill  lochs 
between  1350  and  2100  ft.  (1955)  One  or  two  on  three  occasions 
on  Loch  na  Lap.  (1957)  A duck  seen  twice  on  Loch  Ghuilbinn. 

Gadwall  Anas  strepera 

(1955)  Bred,  four  young,  Loch  Ghuilbinn. 

Goldeneye  Encephala  clangula 

(1957)  Two  on  Loch  Ghuilbinn  throughout  our  stay  ; possibly 
summered. 

Red-breasted  Merganser  Mergus  senator 

(1929)  A local  summer  resident : a pair  nest  each  year  at  the 
head  of  Loch  Treig.  (1955)  Bred  Loch  Ghuilbinn,  seven  young. 
(1957)  Duck  with  two  well-grown  young  observed  on  Loch  Ghuil- 
binn ; one  (sex  not  determined)  seen  on  Loch  Ossian. 

Goosander  Mergus  merganser 

(1929)  Occasional  visitor  ; one  on  Loch  Ossian,  3rd  December 
1915.  (1955)  Bred  Loch  Ghuilbinn,  seven  young.  (1957)  Duck 
with  eight  well-grown  young  on  Loch  Ghuilbinn  and  later  on  Loch 
Ossian.  One  of  the  first  British  breeding  records  of  the  Goosander 
was  on  Loch  Ericht,  east  of  Corrour,  in  1871  (Bannerman  1958). 

Whooper  Swan  Cygnus  cygnus 

(1929)  It  has  been  recorded  (Eagle  Clarke  does  not  give  any 
details). 
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Golden  Eagle  Aquila  chrysaetos 

r (*929)  Resident;  up  to  a few  years  ago  three  pairs  bred,  at  1950 
ft,  2050  ft,  and  2240  ft.  (1955)  Two  pairs  bred  : one  with  two 
young,  one  with  one  young.  (1957)  A pair  seen  on  Beinn  Eibhinn 
and,  presumably  the  same  birds,  on  Carn  Dearg  just  south  of 
Corrour. 

Buzzard  Buteo  buteo 

noi^?5Ti!  Bred  ,by  Loch  °ssian’  number  of  young  not  known. 
(1957)  The  gamekeeper  told  us  it  was  resident,  but  we  saw  none. 

Sparrow-Hawk  Accipiter  nisus 

f ni9i9)  A pair  nest  in  the  birch  wood  between  1500  and  1600 
It.  (1955  and  1957)  A family  party  in  the  pine  bordering  the  birch 
wood  by  Loch  Ossian.  5 

Peregrine  Falco  peregrinus 

9innft2ool«fo°r  three  pairs  breed  on  crags  between  1750  and 
c-  i u-  j 55  ^ne  pair  bred  successfully  with  three  young.  (1957) 
Single  birds  on  four  occasions,  including  an  immature  by  Loch 
Ussian  and  an  adult  near  Aonach  Beag  at  over  3600  ft. 

Merlin  Falco  columbarius 

(1929)  Rare  visitor  to  the  open  moors.  (1955)  One  seen,  east 
end  of  Loch  Ossian. 

Kestrel  Falco  tinnunculus 

onno  o29),£°,mno°n  summer  resident,  nesting  on  rock  faces  up  to 
2000  ft.  (1957)  Seen  at  Lochtreighead  and  near  Ben  Alder. 

Red  Grouse  Lagopus  scoticus 

(1929)  Common  resident  on  moors  up  to  2250  ft.  (1955)  Very 
plentiful.  (1957)  Small  parties  (maximum  seven)  on  the  hillsides 
near  Corrour  ; a poor  year  according  to  local  reports. 

Ptarmigan  Lagopus  mutus 

at  ,7A9n29f!  resident  from  2000  to  3600  ft;  some  breed 

at  i /UU  It.  (1955)  On  most  mountain  tops  but  not  so  plentiful  as 

A ATo  954'  (l957)  Scarce  ; three  seen  on  high  plateau  by 
Aonach  Beag;  some  feathers  found  on  Carn  Dearg,  no  birds  seen 

Black  Grouse  Lyrurus  tetrix 

(1929)  Common  resident  in  the  birch  wood.  (1954)  One  seen 
in  August ; said  to  be  plentiful  later.  (1957)  Reported  as  scarce  ; 
we  saw  none.  ’ 
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Capercaillie  Tetrao  urogallus 

(1955)  One  pair  bred  by  Loch  Ossian  : eleven  young.  (1957) 
One  reported  as  seen  in  the  spring  by  Loch  Ossian. 

Pheasant  Phasianus  colchicus 


(1955)  One  pair  bred  by  Loch  Ossian  : seven  young. 

Moorhen  Gallinula  chloropus 

11929)  Fairly  common  resident,  nesting  on  moorland  lochs  up 
to  1350  ft,  and  occasionally  at  2060  ft.  (1955)  Seen  on  Loch 
Ghuilbinn. 


Oystercatcher  Haematopus  ostralegus 

(1929)  An  irregular  visitor  to  the  larger  lochs  in  spring  and 
autumn. 

Lapwing  Vanellus  vanellus 

(1929)  Summer  resident;  one  or  two  pairs  nest  by  Corrour 
Lodge  and  another  by  Blackwater  Reservoir. 


Golden  Plover  Charadrius  apricarius 

(1929)  Summer  resident ; a few  pairs  nest  on  one  or  two  moss> 
plateaux  at  2700  to  3600  ft.  (1955)  A few  pairs  breed. 


Common  Snipe  Capella  gallinago 

(1929)  Summer  resident  nesting  on  moist  moors  up  to  1350  ft . 
sparsely  distributed.  (1955)  Several  pairs  breed. 


Woodcock  Scolopax  rusticola 

(1929)  Summer  resident.  One  or  two  pairs  nest  in  the  birch 
wood. 


Curlew  Numenius  arquata 

(1929)  Common  on  grassy  moors,  1000  to  1300  ft,  and  on 
hillsides  to  2500  ft ; summer  resident. 

Common  Sandpiper  Tringa  hypoleucos 

(1929)  Summer  resident ; common  by  lochs  and  streams  from 
790  ft  to  1940  ft.  (1957)  About  four  pairs  noted  it i the  Loch 
Ossian— Loch  Ghuilbinn— Uisge  Labhair  (at  1850  ft)  area. 


Redshank  Tringa  totanus 

(1929)  Casual  visitor,  several  times  in  June. 
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Greenshank  Tringa  nebularia 

(1929)  Summer  resident ; a few  pairs  nest  on  moist,  grassy 
moors,  1100  ft  to  1350  ft.  (1955)  Breeds:  seen  at  southwest  end 
of  Loch  Ossian.  Nethersole-Thompson  (1951)  records  that  the 
greenshank  has  been  observed  in  the  breeding  season  in  the  Forests 
of  Corrour  and  Ben  Alder. 

Dunlin  Calidris  alpina 

(1929)  Summer  resident,  at  1350  ft  and  at  1100  ft  on  the 
moor  bordering  the  Blackwater.  (1955)  Breeds  near  Loch  Ghuil- 
binn. 

Great  Black-backed  Gull  Larus  marinus 

(1957)  One  adult  at  Loch  Ghuilbinn  on  31st  July. 

Lesser  Black-backed  Gull  Larus  fuscus 

(1929)  Has  bred  at  Loch  Ossian.  (1955)  Seen.  (1957)  One 
flying  north  past  Corrour  Station,  27th  July. 

Herring-Gull  Larus  argentatus 

(1929)  Has  bred  at  Loch  Ossian.  (1955)  Seen. 

Common  Gull  Larus  canus 

(1929)  Has  bred  at  Loch  Ossian. 

Black-headed  Gull  Larus  ridibundus 
(1929)  A few  visit  the  lochs  in  summer. 

Wood-Pigeon  Columba  palumbus 

(1957)  Single  birds  flushed  on  three  occasions  from  the  pine 
plantations;  surprisingly  rare  compared  with  the  large  numbers  we 
have  seen  at  a similar  altitude  in  pine  plantations  on  Dartmoor  in 
Devonshire. 

Cuckoo  Cuculus  canorus 

(1929)  A common  summer  resident,  breeding  up  to  1600  ft. 
(1957)  Seen. 

Tawny  Owl  Strix  aluco 

(1929)  A not  uncommon  resident  [presumably  only  in  the 
plantations]  between  1250  ft  and  1750  ft.  (1955)  Several  pairs  bred. 
(1957)  Young  heard  in  the  pines  by  Corrour  Lodge,  and  also  in 
the  birch  wood. 
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Long-eared  Owl  Asio  otus 

(1929)  Resident  ; a few  pairs  nest  in  the  birch  wood. 

Short-eared  Owl  Asio  flammeus 

(1957)  One  seen  on  two  occasions  on  open  moor  at  the  western 
end  of  Loch  Ossian. 

Swift  Apus  apus 

(1929)  Occasionally  seen  on  passage  in  June.  (1955)  Seen. 

Great-spotted  Woodpecker  Dendrocopos  major 

(1957)  A single  bird  in  the  pines  by  Loch  Ossian  on  two 
occasions. 

Skylark  Alauda  arvensis 

(1929)  Resident ; a few  nest  on  moorland  between  1200  ft  and 
1350  ft.  (1957)  Unexpectedly  scarce  ; only  two  or  three  pairs  were 
noted,  all  below  1350  ft,  and  all  at  the  southern  end  of  Strath 
Ossian. 

Swallow  Hirundo  rustica 

(1929)  Occasionally  seen  on  passage  in  June.  (1957)  Two  seen 
over  Loch  Ossian  on  6th  August,  and  possibly  the  same  pair  the 
next  day. 

House-Martin  Delichon  urbica 

(1955)  Seen;  believed  to  breed  on  the  peak  north  of  Loch 
Ossian  where  it  was  very  plentiful. 

Raven  Corvus  corax 

(1929)  Resident.  Several  pairs  nest  between  1300  ft  and  2000  ft 
and  remain  throughout  the  winter.  (1955)  A pair  seen  fairly  often. 
(1957)  One  pair  seen  on  three  occasions  near  Corrour. 

Carrion-Crow  Corvus  corone 

(1929)  It  has  been  recorded  occasionally.  (1955)  Two  seen  by 
Loch  Ghuilbinn. 

Hooded  Crow  Corvus  corone  cornix 

(1929)  Common  resident,  nesting  in  trees  and  on  cliffs.  (1955) 
Very  plentiful,  but  it  was  reported  that  not  many  stay  the  winter. 
(1957)  By  no  means  common  ; seen  on  only  two  days  ; maximum 
together  being  seven. 
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Rook  Corvus  frugilegus 

(1929)  Recorded  occasionally. 

Jackdaw  Corvus  monedula 

(1929)  Recorded  occasionally. 

Great  Tit  Parus  major 

(1929)  Rare  resident ; a pair  bred  in  the  birch-wood  at  1350  ft 
in  1917. 

Blue  Tit  Parus  caeruleus 

(1929)  Common  resident  up  to  the  tree  limit.  (1957)  A few 
were  seen  in  the  pines  by  Corrour  Lodge  ; by  no  means  common. 

Coal-Tit  Parus  ater 

(1929)  Common  resident  up  to  the  tree  limit.  (1957)  Common 
in  the  pines  all  around  Loch  Ossian,  and  also  seen  at  the  isolated 
Strathossian  plantation. 

Tree-Creeper  Certhia  familiaris 

(1929)  Resident  ; not  uncommon  in  the  birch,  nesting  up  to 
1550  ft.  (1957)  One  record,  a single  bird  in  pines  by  Loch  Ossian 
on  30th  July. 

Wren  Troglodytes  troglodytes 

(1929)  A common  resident  to  1700  ft  in  suitable  areas.  (1957) 
Widely  distributed  in  pines  and  birches,  and  a few  in  heather  on 
the  open  moor. 

Dipper  Cinclus  cinclus 

(1929)  Resident,  fairly  common  on  burns,  rivers  and  lochs  up 
to  1800  ft.  (1957)  Seen  on  the  lower  reaches  of  the  Uisge  Labhair, 
and  higher  at  2100  ft  on  a stream  beneath  Aonach  Beag  ; also 
seen  in  Strath  Ossian. 

Mistle-Thrush  T urdus  viscivorus 

(1955)  One  or  two  seen.  (1957)  One  or  two  pairs  by  Corrour  ; 
only  adults  seen. 

Fieldfare  Turdus  pilaris 

(1929)  Winter  visitor,  frequently  in  some  numbers  around 
Corrour  Lodge  ; they  depart  in  severe  weather. 
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Song-Thrush  T urdus  ericetorwn 

(1929)  Summer  resident.  A few  nest  in  the  plantations  to  1350 
ft,  and  in  the  Lodge  gardens  ; also  at  low  altitude  by  Lochtreighead. 
(1957)  Very  scarce  : two  single  birds  by  Corrour  Lodge,  and  a 
pair  at  Strathossian  plantation. 

Redwing  T urdus  musicus 

(1929)  It  has  been  recorded. 

Ring-Ouzel  Turdus  torquatus 

(1929)  Summer  resident ; fairly  abundant  on  rocky  ground  from 
1000  ft  to  3000  ft.  (1955)  Bred  in  several  places.  (1957)  Only  one 
seen,  a cock  at  2250  ft  on  the  north  side  of  Ben  Alder— possibly 
most  of  them  have  gone  away  by  late  July. 

Blackbird  Turdus  merula 

(1929)  Now  a common  resident  in  the  Corrour  gardens  and 
plantations  up  to  1300  ft.  (1957)  Common  around  Corrour. 

Wheatear  Oenanthe  oenanthe 

(1929)  Summer  resident,  being  common  on  moors  and  grassy 
tops,  and  nesting  up  to  3100  ft.  (1955)  Breeds.  (1957)  Common 
on  rough  ground  throughout  the  area,  from  Lochtreighead  (c.  ojU 
ft)  to  Beinn  Eibhinn  (c.  3600  ft)  and  its  neighbouring  heights. 

Stonechat  Saxicola  torquata 

(1929)  Rare  summer  resident  ; one  pair  at  Lochtreighead. 

Whinchat  Saxicola  rubetra 

(1929)  Summer  resident,  a few  pairs  breeding  on  rough,  grassy 
ground  with  whins,  up  to  1350  ft  [probably  the  Lochtreighead  area]. 
(1955)  Breeds  on  southern  shore  of  Loch  Ossian.  (1957)  One 
seen  at  east  end  of  Loch  Ossian. 

Redstart  Phoenicurus  phoenicurus 

(1929)  Summer  resident ; common  in  the  birches  up  to  1630 
ft  (1957)  At  Loch  Ossian  we  found  it  widely  distributed  in  the 
birches  and  pine  plantations;  a pair  with  young  were  seen  at 
Strathossian  House. 

Robin  Erithacus  rubecula 

(1929)  Summer  resident,  common  and  quite  widespread  up  to 
1600  ft.  A few  winter  in  the  gardens  at  Corrour.  (1957)  Not  very 
plentiful,  though  widespread  in  the  Loch  Ossian  plantations  ; also 
one  or  two  pairs  at  Strathossian  House. 


1961  THE  BIRDS  OF  INVERNESS-SHIRE  57 

Sedge- Warbler  Acrocephalus  schoenobaenus 

(1929)  Has  bred  recently  by  the  shores  of  Loch  Ossian.  (1955) 
One  pair  bred  at  west  end  of  Loch  Ossian,  at  about  1300  ft. 

Willow- Warbler  Phylloscopus  trochilus 

(1929)  Summer  resident,  abundant  in  the  birches  from  1600  ft 
to  1700  ft,  and  in  the  plantations  by  Loch  Ossian,  up  to  1270  ft. 
(1955)  Breeds.  (1957)  Quite  common  and  widespread  throughout 
the  woods  by  Loch  Ossian  ; at  least  one  pair  in  the  Strathossian 
plantation. 

Wood-Warbler  Phylloscopus  sibilatrix 

(1929)  Summer  resident  ; a few  nest  in  the  Loch  Ossian  plant- 
ations between  1350  ft  and  1550  ft. 

Goldcrest  Regulus  regulus 

(1929)  Reported  to  Eagle  Clarke  as  having  nested  by  Loch 
Ossian  after  he  had  compiled  his  list.  (1957)  Common  resident 
throughout  the  Loch  Ossian  plantations  and  at  least  one  pair  at 
Strathossian. 

Spotted  Flycatcher  Muscicapa  striata 

(1929)  Summer  resident ; not  uncommon  in  the  birch  wood  up 
to  1400  ft.  (1957)  Common  about  Corrour  Lodge  and  the  east  end 
of  the  Loch. 

Hedge-Sparrow  Prunella  modularis 

(1929)  Resident  in  small  numbers  in  Corrour  Lodge  gardens. 
(1957)  Very  scarce  ; not  seen  until  2nd  August,  and  only  once 
after  that — both  near  the  Lodge. 

Meadow-Pipit  Anthus  pratensis 

(1929)  Summer  resident ; breeds  commonly  from  700  ft  to  the 
summit  of  Beinn  Eibhinn  at  3611  ft.  (1957)  The  commonest  bird 
beyond  the  tree  line,  from  low  levels  at  Lochtreighead  to  the 
summit  again  of  Beinn  Eibhinn  and  the  plateau  by  Aonach  Beag 
(just  over  3600  ft). 

Tree-Pipit  Anthus  trivialis 

(1929)  Summer  resident.  Fairly  common  in  woods  to  1550  ft. 
(1957)  One  by  Corrour  Lodge  on  2nd  August;  several  other 
“probables”  heard. 
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Pied  Wagtail  Motacilla  alba 


(1929)  Summer  resident:  a few  nest  by  Loch  Ossian  and 
occasionally  by  Loch  na  Lap  (1940  ft).  (1955)  Quite  common  ; 
bred  at  Loch  na  Lap.  (1957)  Several  pairs  had  bred  around  Loch 
Ossian. 


Grey  Wagtail  Motacilla  cinerea 

(1929)  A few  nest  by  the  margins  of  Loch  Treig  and  its 
streams  (c.  1000  ft).  (1957)  One  pair  bred  by  Loch  Ossian. 

Starling  Sturnus  vulgaris 

(1929)  Occasional  visitor,  irregularly  in  winter  and  spring  ; has 
bred  at  Corrour  recently.  (1957)  One  seen  by  Corrour  Lodge  on 
27th  July  1957. 


Greenfinch  Chloris  chloris 

(1929)  One  on  4th  December  1915. 


Siskin  Carduelis  spinus 

(1955)  Breeds,  but  very  few  seen.  (1957)  Abundant  in  the 
pine  plantations  by  Loch  Ossian,  having  bred  very  successfully  ; 
a flock  of  110  was  counted  on  27th  July  1957,  of  which  more  than 
half  were  immatures.  By  the  end  of  our  stay  the  flock  had  largely 
dispersed. 


Twite  Carduelis  flavirostris 

(1929)  Summer  resident  on  low  heathery  ground  below  1000 
ft  at  Lochtreighead. 

Redpoll  Carduelis  flammea 

(1929)  Abundant  resident  in  the  Loch  Ossian  plantations  and 
birch  wood,  up  to  1400  ft.  (1955)  Very  common  in  birch  wood  , 
flocks  of  70  seen.  (1957)  Only  one  record,  a single  bird  singing 
on  2nd  August  1957  by  Corrour  Lodge. 


Bullfinch  Pyrrhula  pyrrhula 

(1929)  Common  resident  in  the  Lodge  gardens  and  neigh- 
bouring woodland  up  to  1400  ft.  (1957)  Still  common  through  the 
woods,  especially  around  the  Lodge  ; also  a pair  at  Strathossian. 


Crossbill  Loxia  curvirostra 

(1957)  Seen  daily  in  small  numbers  in  the  plantations  about  the 
Lodge  ; maximum  seen  together  was  eleven. 
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Chaffinch  Fringilla  coelebs 

(1929)  Common  resident  in  the  birch  wood  ; a few  winter. 
(1957)  Quite  common  around  the  Lodge,  flocking  noticeable 
during  the  last  few  days  of  our  stay,  up  to  50  together. 

Reed-Bunting  Emberiza  schoeniclus 

(1929)  Summer  resident ; a few  nest  on  marshy  ground  at  1300 
ft  by  Corrour  Lodge. 

Snow-Bunting  Plectrophenax  nivalis 

(1929)  Winter  visitor  ; may  possibly  nest  on  the  mountains  in 
Corrour  Forest.  Observed  in  some  numbers  at  3000  ft  in  winter. 

House-Sparrow  Passer  domesticus 

(1929)  Common  resident  at  Corrour  Lodge  since  1910. 
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THE  BREEDING  OF  THE  STARLING  IN  ABERDEENSHIRE 

A.  Anderson 

Culterty  Field  Station,  University  of  Aberdeen 
Received  10th  April  1960 

From  1950  to  1952,  Dr  G.  M.  Dunnet  (1955)  studied  the  breeding 
of  the  starling  {Sturms  vulgaris)  in  relation  to  its  food  supply,  at 
Craibstone,  near  Aberdeen.  He  was  particularly  interested  in  the 
timing  of  the  breeding  season  and  in  breeding  rate  and  success. 
I helped  with  the  field-work,  and  after  the  end  of  Dunnet  s study, 
I continued  observations  on  the  study  area.  I had  not  enough  time 
to  carry  out  as  complete  a study  in  the  six  succeeding  years,  .u 
most  of  the  data  are  given  here,  those  for  1954  and  1955  being 
the  most  comprehensive.  No  nest-site  counts,  nestling  weights,  or 
soil  samples  were  taken  after  1955.  However,  the  work  provides 
an  interesting  comparison  with,  and  follow  on  to,  Dunnet  s more 
intensive  study. 


The  study  area 

The  study  area  occupies  one  square  mile  on  the  North  of 
Scotland  College  of  Agriculture  experimental  farm  at  Craibstone, 
near  Aberdeen.  The  farm  is  arable,  with  root  crops,  cereals  and 
rotational  grass-land.  Within  the  area  there  are  stands  of  spruce 
and  older,  mixed  woods  of  beech,  ash,  birch  and  oak. 


Nest-sites  and  breeding  pairs 

Starlings  at  Craibstone  nest  either  in  holes  in  the  deciduous 
trees  or  in  farm  buildings  where  they  can  get  into  roofs,  chimneys 
and  other  suitable  places.  The  distribution  of  nest-sites  has  changed 
since  1952  In  1950,  most  of  the  natural  sites  were  replaced  by 
nest-boxes,  care  being  taken  not  to  alter  the  number  of  available 
nesting  places.  In  1953,  eleven  nest-sites  were  destroyed  by  fire  and 
several  trees  with  nest-sites  were  blown  down  by  gales.  But  more 
sites  in  new  farm  buildings  soon  became  available  so  that  the  total 
number  was  not  materially  altered. 

In  1954  there  were  83  sites,  54  of  which  were  used  for  first 
broods  and  35  for  second  broods.  Several  sites  were  rather  un- 
suitable, e.g.  drain-pipes,  holes  near  the  ground  and  exposed  sites 
liable  to  become  flooded.  Some  of  these  were  chosen  by  first-year 
birds  and  used  for  only  one  season.  In  1955  eight  new  sites  had 
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become  available  and  three  old  ones  had  been  destroyed  ; 55  pairs 
had  early  broods  and  46  had  late  broods. 

These  figures  show  that  at  no  time  was  there  a shortage  of 
nest-sites.  The  number  of  breeding  hens  has  changed  from  about 
43  in  1950,  52-54  in  1951  and  78  in  1952  (Dunnet’s  figures)  to 
54  in  1954  and  55  in  1955.  (The  area  covered  in  my  1954  and 
1955  counts  does  not  include  two  farms  half  a mile  from  Craib- 
stone,  on  each  of  which  Dunnet  found  one  starling  nest.  These 
two  nests  are  included  in  Dunnet’s  figures). 

Timing  of  the  breeding  season 

Dunnet  discussed  the  various  factors  which  might  influence  the 
time  when  breeding  starts  at  Craibstone.  The  most  important  were 
day-length  and  air  temperature. 

Bullough  (1942)  stated  that  weather  affects  gonad  growth  in 
the  continental  starling  and  that  this  probably  happens  with  British 
starlings  also.  The  range  of  mean  first-egg  dates  of  starling  clutches 
at  Craibstone  over  a 7-year  period  (Table  1)  is  only  12  days,  which 
suggests  that  day-length  may  be  the  important  factor  in  the  timing 
of  egg-laying. 

Two  possible  temperature  effects  were  considered  by  Dunnet, 
(a)  a long-term  effect  for  which  warmth  sums  (Kluijver  1951)  were 
calculated  (by  adding  all  mean  daily  air  temperatures  above  0°  C, 
from  1st  January  up  to  and  including  the  day  before  the  mean  date 
for  laying  of  first  eggs),  and  (b)  a short-term  effect.  His  warmth  sum 
calculations  for  1950-52  agree  with  Kluijver’s  findings  for  the  great 
tit  ( Parus  major),  high  values  occurring  in  early  seasons  and  low 
values  in  late  seasons.  I calculated  warmth  sums  in  1953,  ’54,  ’55, 
’56  and  ’58  (Table  1).  These,  along  with  Dunnet’s  figures,  show 
that  temperature,  acting  over  a long  period,  does  not  influence  egg- 
laying. 

Regarding  the  short-term  effect,  Dunnet  found  that  clutches 
were  started  about  eight  days  later  during  a cold  spring  than  during 
two  milder  springs,  but  the  difference  was  not  statistically  significant. 

The  relation  between  mean  daily  temperatures  in  the  subsequent 
years  and  the  start  of  egg-laying  can  be  seen  in  Figs  1 and  2.  The 
data  do  not  completely  agree  with  Dunnet’s  findings  for  1950-1952. 
There  are  no  data  for  1957.  From  1st  January  to  1st  April  in  1954, 
1955,  1956  and  1958,  daily  mean  temperatures  were  rarely  above 
40°  F,  but  this  was  not  so  in  1953,  when  laying  was  late.  In  1955 
there  was  a very  cold  spell  at  the  end  of  February  and  again  towards 
the  end  of  March,  yet  breeding  started  early  that  year.  During 
the  week  before  the  mean  date  when  egg-laying  started,  high 
temperatures  predominated  every  year  except  1956,  which  was  a 
very  late  year,  but  1958  was  almost  equally  late  with  temperatures 
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Relation  between  mean  daily  temperature  (in  7-day  groups)  and  the  period 
during  which  clutches  were  started. 
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of  45°  - 47°  F in  that  week.  It  would  appear,  then,  that  temperature 
alone  does  not  have  much  effect  on  the  onset  of  laying.  The  great 
regularity  of  laying  indicates  that  increasing  day-length  is  probably 
the  main  factor.  J 


TABLE  1.  Temperature  data  at  Craibstone,  standard  deviations  (S)  from 
mean  date  of  laying  of  the  first  egg  in  first  clutches,  and  percentage  of 

second  broods. 


Mean  date 
of  starting 
1st  clutches 


Year 


Warmth- 

sum 

°C 


Mean  daily 
temp.  1 week 
before  mean 
date  of 
1st  eggs 


No.  of 
1st 

broods 


No.  of  n 
2nd  PeIc°nt 

broods  j 11  j 
broods 


13.6  April 

1950 

2.3 

430 

c.  41°  F 

35 

15.3  „ 

1952 

2.7 

306 

c.  45.5°  F 

67 

15.3 

1955 

1.9 

274 

47.8°  F 

27 

17.8  „ 

1954 

1.5 

411 

46.8°  F 

20 

22.6  „ 

1951 

2.6 

263 

c.  38.5°  F 

44 

22.7  „ 

1953 

1.7 

572 

42.5°  F 

27 

24.3  „ 

1958 

1.0 

344 

45.0°  F 

21 

25.8  „ 

1956 

1.5 

372 

40.5°  F 

20 

* Omitting  first 

broods 

which 

were  lost  and 

subseq 

24 
44 

25 
20 
31 

0 

8 

0 


69 
66 
93 

100 

70 
0 

38 

0 


First  clutches 


Egg-laying 


As  in  the  previous  three  years,  most  first  eggs  were  laid  about 
the  same  time  (Fig  3).  The  greatest  spread  in  laying  of  first  eggs 
occurred  in  1955  when  30  clutches  were  started  over  11  days  with 
a standard  deviation  of  1.9  days.  The  least  spread  was  in  1958 
when  21  clutches  were  started  within  5 days  with  a standard  devi- 
ation ol  1.0.  The  standard  deviations  for  29  clutches  in  1953  ^2 
in  1954  and  26  in  1956  are  respectively  1.7,  1.5  and  1.5  days. 
Ihere  is  no  relationship  between  synchrony  in  egg-laying  and  the 
earhness  of  the  season  (Table  1).  6 

Nest-building  was  again  found  to  be  less  synchronous  than  egg- 
laying  ; often  the  lining  was  not  added  until  the  first  egg  was  lain 
and  was  not  completed  until  incubation  was  well  advanced 


Occurrence  and  proportion  of  second  broods 

Although  more  than  100  adult  starlings  have  been  colour-ringed 
at  Craibstone  since  1950,  I was  not  certain  that  all  birds  which 
laid  late  clutches  had  already  reared  an  early  brood.  However  two 
cocks  and  three  hens  had  true  second  broods  in  1954  and  four 
cocks  and  four  hens  had  true  second  broods  in  1955.  The  interval 
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between  the  mean  laying  of  first  and  second  clutches  of  the  seven 
hens  varied  from  38.0  to  53.0  days  with  a mean  of  44.0  days  ; 
this  is  similar  to  the  mean  intervals  of  44.7  days  in  1954  and  44.5 
days  in  1955  (Fig  3).  These  observations  plus  the  fact  that  there 
were  two  very  marked  peaks  in  egg-laying  agree  with  Dunnet’s 


Figure  3.  Dates  of  first  egg  of  starling  clutches. 

suggestion  that  late  clutches  are  true  second  clutches,  and  also  that 
the  synchrony  of  second  clutches  is  derived  from  that  of  the  first. 
Dunnet  found  the  spread  in  laying  of  second  clutches  greater  than 
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that  of  first  clutches  and,  with  this  in  mind,  it  is  interesting  to 
compare  results  from  1954  and  1955.  The  spread  of  egg-laying 
m the  25  second  clutches  of  1955  was  unusually  protracted,  giving 
a standard  deviation  of  4.7  days,  that  of  the  30  first  clutches  being 
1.9  days  By  comparison,  the  standard  deviation  of  1.6  days  for 
20  second  dutches  m 1954  is  very  low— that  for  the  22  early 

bemgKL5  daysuX  can  Sive  no  satisfactory  explanation  of 
this  difference  between  the  two  laying  periods. 

A few  intermediate  clutches  occurred  each  year  between  peak 
laying  periods.  In  nearly  every  case  they  were  proved  to  be  re- 
placement  clutches,  laid  after  the  original  clutches  or  broods  were 

tThe  continuation  of  the  investigation  since  1952  has  proved 
that  second  broods  do  not  occur  each  year  at  Craibstone  None 

^rted'on  2Qfh  m 3 I956,'  In  1956  the  intermediate  clutch 

having  dfed to  J rLT  “ repIaCement  clutch’  the  eariier  b™d 

t.  hls,  tong-term  study  of  the  great  tit,  Kluijver  (1951)  showed 
that  population  density  had  a profound  effect  on  the  proportion  of 

(1955*1  nointed  ^’.i  T,  a ^gtntiPing  of  Kluijver’s  data,  Dunnet 
(1955)  pointed  out  that  the  initial  date  of  laying  was  also  important 

n determining  the  proportion  of  second  broods.  At  Oxford,  great 

the  imd;,  ]nd^pSe  fT11  • br°°dS , 111  an  early  Season  (Gibb  1950)  and 
the  initial  date  of  laying  is  also  important  in  the  starling 

OntvTr"^00^  af  Craibs,t0ne  since  1950  are  set  out  in  Table  1. 
Only  broods  with  known  histories  are  used  for  calculating  the 

percentage  of  second  broods.  The  information  about  1958  second 
broods  is  incomplete,  but  from  an  observation  made  on  9th  July 
f that  year  I deduced  that  the  maximum  possible  number  of 

broods  °l  38  Per  C6nt  °f  the  number  of6 first 

.lc°ds,  , 1S  n,ot  kn°wn  what  proportion  of  this  figure  may  be 
assigned  to  replacement  broods.  The  highest  percentage  of  second 
broods  occurred  in  1954  (Table  1)  when  the  mean  datf  for  begTnn 
mg  of  first  clutches  was  17.8  April.  Dr  R.  M.  Cormack  of  the 
Statistics  Department,  University  of  Aberdeen,  made  a statistical 

duf/he^01^  a!L°n  between  the  mean  date  of  the  first  eggs  of  early 
clutches  and  the  percentage  of  second  broods.  He  found  the 

rttTverSr1 ,;°  ,e  °h686’ which  is  sisnificant  at  5 

per  cent  level.  This  indicates  that  earliness  of  the  season  is  likelv 
to  be  important.  The  lack  of  a clear-cut  agreement  (e.g.  69  plr 
cent  in  relation  to  13.6  April  and  100  per  cent  to  17.8  A§pril)  may 
^associated  with  differences,  from  year  to  year,  in  availS^ 

- i1955).  sug§ested  that  the  disappearance  of  abundant 

ferv  li!deh  dfeterm'ne  the  number  of  second  broods.  Unfortunately 
very  little  information  on  available  food  supply  at  Craibstone  has 
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been  obtained  since  1952  (see  Tables  5-8),  but  it  can  be  seen  that 
leather  jackets  (the  larvae  of  the  crane-fly  Tipula  paludosa),  which 
are  the  most  important  items  of  food  brought  to  the  nestlings, 
were  not  less  abundant  in  1953,  when  there  were  no  second  broods, 
than  in  1954,  when  there  were  several.  Although  I did  not  see  the 
final  stages  of  development  of  the  crane-fly  in  1953,  it  may  be  that 
the  warm  spring  and  summer  of  that  year  encouraged  early  pupation 
and  emergence,  thus  reducing  the  starlings’  available  food  and 
influencing  the  termination  of  the  breeding  season. 

Dunnet  considered  temperature  as  a possible  factor  for  the 
stopping  of  egg-laying,  but  temperature  records  for  the  years  1953- 
1956  (Fig  4)  do  not  entirely  substantiate  his  conclusions  for  the 

average,  temperatures 

1953  O o 

1954  o 

1955  o o 

1956  * 


Figure  4.  Relation  between  cessation  of  egg-laying  and  average  air 

temperature. 


three  previous  years.  In  the  latter  period  relatively  high  day 
temperatures  were  recorded  three  or  four  days  before  the  last 
clutch  was  started.  Although  this  was  also  apparent  in  1955 
and  1956,  day  temperatures  in  1953  and  1954  declined  rapidly, 
becoming  low  three  to  four  days  before  the  last  clutches  were  begun. 

Breeding  rate  and  success 

Clutch-size 

As  in  previous  years  late  clutches,  on  average,  were  smaller 
than  early  ones  (Table  2),  the  ratio  of  late  to  early  being  88  per 
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cent  for  1954  and  94  per  cent  for  1955.  Average  clutch-sizes  in 
1953  and  1956  when  no  late  clutches  were  laid  were  the  highest 
recorded  at  Craibstone  ; the  means  for  1950,  1951  and  1952  being 
5.1  in  each  year.  But  clutches  of  eight  or  more,  although  included 
in  Table  2,  are  not  common,  and  circumstantial  evidence  of  two 
hens  having  laid  eggs  in  the  same  box  has  been  found.  In  1955, 
the  early  brood  of  eight  in  one  box  was  seen  to  be  fed  by  two 
different  ringed  females  and  one  ringed  male.  In  the  same  box,  a 
clutch  of  ten  was  completed  in  June  of  that  year  and  the  same 
three  birds  seemed  to  be  feeding  the  five  surviving  young.  In  April 
1955,  while  one  nest-box  was  being  observed  at  close  range,  an 
unringed  female  fluttered  toward  the  nest  entrance  and,  being 
unable  to  reach  it  in  time,  hung  upside  down  by  her  feet  from 
the  under-side  of  the  box,  in  which  position  she  laid  an  egg. 
Although  there  were  no  eggs  in  the  box  at  the  time,  the  owners  of 
the  nest  were  a known,  ringed  pair,  the  female  of  which  began  to 
lay  there  two  days  later.  Such  freak  layings  may  also  account,  to 
some  extent,  for  the  not  infrequent  appearance  of  eggs  of  a different 
colour  in  some  nests.  Thus,  if  we  consider  clutches  of  eight  to  be 
abnormal  and  omit  the  single  clutches  of  eight  in  1953  and  1955, 


TABLE  2 Clutch-size  and  brood-size 


Clutch- 

size 

Number  of  clutches 

1953 

1954 

1955 

1956 

Early 

Late 

Early 

Late 

Early 

Late 

Early 

Late 

2 

0 

0 

1 

0 

0 

1 

0 

0 

3 

2 

0 

0 

3 

0 

1 

0 

0 

4 

2 

0 

4 

8 

7 

4 

6 

0 

5 

9 

0 

12 

10 

12 

11 

7 

0 

6 

10 

0 

5 

0 

7 

3 

6 

0 

7 

0 

0 

0 

0 

0 

1 

1 

0 

8 

1 

0 

0 

0 

1 

0 

2 

0 

Mean  clutch- 

size 

5.3 

0 

4.9 

4.3 

5.1 

4.8 

5.4 

0 

Mean  brood- 

size  at 
hatching 

4.8 

(23) 

0 

4.3 

(20) 

4.1 

(19) 

4.1 

(22) 

3.8 

(20) 

4.9 

(15) 

0 

Figures  in  brackets  indicate  numbers  of  broods  used  to  find  means. 


and  the  two  in  1956,  the  average  clutch-size  for  those  three  years 
becomes,  respectively,  5.0,  5.0  and  5.1.  Thus  the  average  clutch- 
sizes  from  1953-1956  were  close  to  the  clutch-sizes  in  the  other 
breeding  seasons. 
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Mortality  in  the  nest 

The  brood  size  at  hatching,  expressed  as  a percentage  of  clutch 
size  (including  clutches  of  8)  in  each  year  from  1953  to  1956,  is 
calculated  in  Table  2.  These  percentages  are,  for  early  clutches  in 
each  succeeding  year,  92,  88,  81,  and  91.  For  late  clutches  in  1954 
and  1955  the  percentages  are  95  and  79. 

Table  3 gives  a further  analysis  of  egg  and  chick  losses.  Losses 
of  whole  clutches  have  been  omitted.  These  were  mainly  due  to 
one  or  two  clutches  being  taken  each  year  by  children.  In  1956, 
total  losses  were  exceptional,  eight  of  the  28  observed  clutches 
having  been  stolen.  Embryo  mortality  was  always  greater  than 
chick  mortality.  Most  eggs  which  failed  to  hatch  were  addled  (and 
so  had  contained  embryos  which  had  died  at  an  early  stage),  but 
a few  contained  a fully  developed  chick. 


TABLE  3 Hatching  success  and  nestling  survival 


Number  of 
eggs  laid 

Number 

hatched 

Egg 

Loss 

Number 

fledged 

Mortality  of 
nestlings 

Early 

70 

64 

9 °/o 

59 

8% 

1953 

Late 

— 

— 

— 

— 

Early 

97 

87 

10  % 

80 

8% 

1954 

Late 

60 

53 

12  °/o 

51 

4 u/o 

Early 

109 

90 

17  °/o 

81 

10% 

1955 

Late 

97 

76 

22  °/o 

72 

5% 

Early 

83 

74 

11% 

Not  known 

Not  known 

1956 

Late 

— 

Dunnet  (1955)  found  that  greater  nestling  mortality  occurred 
in  late  broods  but  this  was  not  so  in  1954  and  1955  (Table  3). 
However  more  eggs  were  lost  from  late  clutches  than  from  early 
ones  in  those  years. 

Like  Dunnet,  I again  found  that  most  of  the  nestlings  that  died 
were  late  hatched  ones  which  die  within  a few  days  of  hatching, 
apparently  due  to  competition  for  food  within  the  brood.  In  a few 
broods  one  chick  died  after  several  days  of  normal  growth.  Over- 
crowding in  the  nest  was  a less  frequent  cause  of  death.  This 
happened  with  one  brood  of  four  in  a very  small  nest-box,  the  chicks 
dying  at  different  ages.  As  each  chick  died,  it  was  trampled  by  the 
other  chicks  into  the  bottom  of  the  nest,  where  it  decayed.  The  inside 
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of  the  box  became  extremely  dirty,  the  parents  apparently  being 
unable  to  clean  the  nest  in  such  a confined  space.  The  chicks  of 
one  brood  of  five  died  at  different  ages  and  three  of  them  that 
were  examined  were  in  good  condition  but  had  almost  empty 
stomachs.  Examination  at  the  Veterinary  Laboratory,  Lasswade, 
Midlothian,  revealed  the  presence  of  a strain  of  the  bacterium 
Pasteurella,  but  there  was  no  definite  evidence  of  any  specific 
disease. 

Nestling  weights 

Fifty-eight  broods  were  weighed  in  the  years  1953  to  1955. 
The  individual  nestlings  of  each  brood  were  marked  with  a piece 
of  coloured  thread  around  the  leg  and  thereafter  were  weighed 
about  every  two  or  three  days.  Dunnet  (1955)  used  nestling  weights 
on  the  15th  day  after  hatching  as  the  criterion  for  breeding  effici- 
ency. I have  used  weights  on  the  11th  day,  since  they  allow  the 
greatest  use  of  available  data,  and  since  nestlings  are  nearly  of 
maximum  weight  on  the  11th  day.  Because  of  the  intermittent 
weighings,  I could  not  use  data  from  all  the  broods. 


TABLE  4 Mean  nestling  weights  (g)  on  11th  day  after  hatching 


Brood 

1953 

1954 

1955 

size 

Early 

Early 

Late 

Early 

Late 

1 

57.5  (1)* 

59.5  (1)1 

2 

57.0  (1) 

65.5  (1)1 

63.2  (2) 

67.5  (1)1 

3 

77.5  (1)1 
73.0  (1) 

76.0  (2)1 
75.2  (2) 

66.4  (3) 

70.0  (1)1 
65.3  (1) 

4 

73.0  (l)f 

72.0  (2) 

69.5  (4) 

66.5  (2)1 
73.2  (1) 

68.1  (2) 

68.0  (2)1 

5 

72.0  (2)f 

74.0  (1) 

68.0  (2) 
65.3  (1)* 

78.4  (1) 

58.6  (1) 

72.0  (2)1 
76.6  (1) 

6 

66.0  (1)1 
70.0  (1) 

63.3  (1)* 

8 

58.7  (1) 

* Interpolated  from  weights  on  10th  and  12th  days  after  hatching. 
( ) — Number  of  broods  weighed. 

f Extrapolated  from  weights  on  10th  or  12th  days  after  hatching. 


70  THE  SCOTTISH  NATURALIST  Vol.  70 

Mean  weights  from  30  broods  ranging  in  size  from  one  to  eight 
chicks  do  not  indicate  that  large  broods  are  less  efficiently  reared 
than  small  ones  in  any  year  (Table  4).  This  result  agrees  with 
Dunnet’s  findings  for  the  three  previous  years.  Nor  did  I find  that 
late  broods  in  1954  and  1955  were  less  efficiently  reared  than  early 
broods  in  those  years,  again  agreeing  with  earlier  results. 

Since  there  were  no  second  broods  in  1953,  I tried  to  find  if 
there  was  any  obvious  difference  in  rearing  efficiency  in  1953 
compared  with  early  broods  of  similar  size  in  1954  and  1955. 
On  average,  early  broods  were  heavier  in  1954  than  in  1955,  and 
1953  broods  averaged  heavier  than  those  of  1954  (Table  4).  In 
addition  to  the  30  brood  weights  in  Table  4,  extrapolations  were 
made  to  find  the  approximate  weights  on  the  eleventh  day  of  17 
broods  which  were  weighed  either  on  the  tenth  or  twelfth  days 
after  hatching.  The  results  agree  with  the  above  findings. 

Feeding  the  nestlings 

Feeding  areas 

During  the  breeding  season  the  starlings  get  almost  all  their 
food  from  grass  fields  in  and  around  Craibstone  farm,  although  the 
nestlings  are  at  times  fed  on  chicken  food  and  kitchen  waste  when 
these  foods  are  available.  Starlings  do  not  always  choose  the  most 
productive  feeding  areas,  as  Dunnet  also  pointed  out.  Moreover 
they  have  not  been  seen  feeding  in  grain  fields  at  Craibstone  even 
when,  as  in  one  field,  I estimated  that  there  were  40  leather  jackets 
per  sq.  yd. 

The  feeding  areas  of  starlings  at  any  time  during  the  breeding 
season  were  easily  found  by  watching  the  direction  taken  by  food- 
gathering parents  after  leaving  the  nest-boxes.  These  generally  led 
straight  to  the  food  source,  at  any  distance  up  to  three-quarters  of 
a mile  from  the  nest.  The  maximum  feeding  range  is  not  known. 
During  the  breeding  season  starlings  may  hunt  alone  but  most  often 
in  small  flocks,  individuals  joining  and  leaving  the  flock  indepen- 
dently. Dunnet  found  that,  contrary  to  the  general  impression, 
starlings  only  occasionally  feed  in  close  association  with  livestock, 
but  he  suggested  that  the  cropping  of  the  grass  by  farm  animals 
might  make  the  leather  jackets  more  available  to  the  starlings.  How- 
ever on  the  afternoon  of  24th  May  1955,  when  about  30  cows  were 
released  into  a grass  field  at  Craibstone,  I saw  dozens  of  starlings 
coming  there  to  feed  almost  at  once. 

Food  brought  to  the  nest 

In  1951  and  1952,  Dunnet  took  high-speed  flash  photographs 
of  food  in  the  parent’s  bill  just  before  it  entered  the  nest.  From 
these  photographs  he  analysed  the  kinds  of  food  and  amount  of 


1961 


STARLING  BREEDING  IN  ABERDEENSHIRE 


71 


food  brought  to  the  nestlings.  Leather  jackets  constituted  86  per 
cent  and  82  per  cent  of  the  food  (by  weight)  brought  to  the  nest 
in  1951  and  1952.  Earthworms  provided  11  per  cent  and  14  per 
cent  respectively  in  those  years  and  the  rest  included  adult  and 
larval  beetles,  adult  Diptera,  caterpillars  and  kitchen  waste  or 
poultry  food. 

I had  not  time  to  study  how  much  food  was  brought  to  the 
nest.  However  I did  occasionally  observe  (with  binoculars  at  ten 
yards  range)  food  items  in  the  parent’s  bill  as  it  alighted  before 
entering  the  nest-hole. 

The  ratio  of  leatherjackets  to  earthworms  in  the  food  remained 
roughly  the  same  as  before.  Other  items  were  infrequently  seen,  and 
often  too  small  to  be  recognised,  except  occasional  large  lepidop- 
terous  larvae  and  adult  crane  flies.  Chicken  food  and  kitchen  scraps 
were  easily  recognised  but  were  not  important  in  the  feeding  of 
nestlings. 

Soil  Fauna 

To  compare  the  amount  of  food  available  in  different  years, 
the  soil  sampling  described  by  Dunnet  (1955)  was  done  again  at 
the  feeding  areas  in  1953,  1954  and  1955.  All  soil  animals  in  the 
samples  were  recorded  but  only  the  leatherjacket  is  considered 
here  in  Tables  5-8.  Four-inch  diameter  soil  cores  were  not  taken 
till  May  and  June  1955,  when  they  were  used  to  check  the 
efficiency  of  the  orthodichlorobenzene  method.  Tables  7 and  8 
show  that  the  more  efficient  soil-core  method  reveals  a greater 
density  of  leatherjackets  per  acre  than  is  indicated  by  the  ortho- 
dichlorobenzene ; most  samples  were  taken  late  in  the  season  when 
the  leatherjacket  responds  less  well  to  orthodichlorobenzene.  This 
error  in  sampling  probably  accounts  for  the  apparent  drop  in  leather- 
jacket  numbers  in  field  E,  from  26th  April  to  30th  June  1954. 
The  ten  cores  from  field  E and  the  twelve  from  field  L in  1955 
should  be  considered  statistically  inadequate. 


TABLE  5 Soil  samples  (sq.  yd)  in  1953 


Field 


Refer- 
ence 
Number 
of  field 


Acreage 


Date 


Number 

of 

samples 


Number 

of 

leather- 

jackets 


Mean 
number 
(thou- 
sands/ 
acre ) 


B 1042  6.6  5th  May  6 9 7.2 

G 1034  7.2  5th  May  2 2 4.8 
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Refer- 

Number 

Number 

of 

1 pnin PY- 

Mean 

number 

Field 

ence 

Acreage 

Date 

of 

( thou- 

Number 

samples 

to/ 

jackets 

sands / 
acre ) 

B 

1042 

6.6 

2nd  Tune 

4 

1 

1.2 

E 

1072 

10.8 

26th  April 

4 

3 

3.6 

E 

1072 

10.8 

11th  May 

6 

3 

2.4 

E 

1072 

10.8 

30th  Tune 

6 

0 

— 

H 

1013 

13.5 

28th  May 

4 

15 

18.2 

TABLE  7 

Soil  samples  (sq.  yd)  1955 

Refer- 

Number 

Number 

of 

leather- 

Mean 

number 

Field 

ence 

Acreage 

Date 

of 

(thou- 

Number 

samples 

jackets 

sands/ 

acre) 

T 1 

1066 

2.2 

28th  April 

6 

43 

34.6 

N 

1075 

6.1 

10th  May 

12 

73 

29.4 

B 

1042 

6.6 

17th  May 

6 

23 

18.5 

E 

1072 

10.8 

24th  May 

6 

6 

4.8 

1021 

0.7 

31st  May 

6 

24 

19.3 

L 

1106 

13.0 

14th  Tune 

6 

5 

4.0 

U 

1065 

6.4 

21st  Tune 

4 

10 

12.1 

TABLE  8 

Soil  samples  (4  in.  diam.  soil 

cores  x 4 

in.  deep)  1955 

Refer- 

Number 

Number 

of 

1 pflthpv- 

Mean 

number 

Field 

ence 

Acreage 

Date 

of 

(thou- 

Number 

samples 

jackets 

sands/ 

acre) 

E 

1072 

10.8 

31st  May 

10 

0 

— 

L 

1106 

13.0 

7th  Tune 

12 

1 

41.0 

U 

1065 

6.4 

28th  june 

21 

15 

352.0 
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Summary 

1 The  study  of  the  breeding  of  the  starling  at  Craibstone,  near 
Aberdeen,  which  was  begun  by  Dunnet  (1955)  in  1950  was 
continued  from  1953  to  1958. 

Jpj1  ^ study  area,  which  occupies  one  square  mile,  there 
were  54  breeding  females  in  1954  and  55  in  1955.  Only  two-thirds 
ot  the  available  nest-sites  were  used  in  1954  and  1955. 

3.  Temperature  alone  is  not  the  main  stimulus  for  the  onset 
ot  egg-laying,  but  influences  the  action  of  other  factors,  of  which 
day-length  is  probably  the  most  important.  An  eight-year  series 
ot  warmth  sums  and  temperatures  immediately  before  ege-lavina 
shows  no  exact  correlation  with  the  onset  of  egg-laying. 

4.  The  view  that  air  temperature  may  affect  the  cessation  of 
1953  1956  ^ n0t  Cnt'rC^  substantiated  by  observations  made  from 

5.  The  laying  of  first  clutches  was  highly  synchronous.  The 
synchrony  of  second  clutches  in  1954  was  also  pronounced  There 
is  no  relation  between  the  degree  of  synchrony  of  laying  of  first 
clutches  and  the  earhness  of  the  season. 

6.  Over  an  eight-year  period,  second  broods  occurred  in  six 
years  in  varying  proportions  consistent  with  control  by  earliness 
of  season.  There  was  no  less  food  in  1953  (a  late  breeding  season) 
when  there  were  no  second  broods,  than  in  1954  (an  early  season), 
when  second  broods  were  frequent. 

UrJ'  kDa!f  °n  nestli?8  weights  support  earlier  conclusions  that 
!?J.  ^ro°ds  are  not  less  efficiently  reared  than  small  ones,  and 
that  late  broods  are  not  less  efficiently  reared  than  early  ones 

ahilitv  fA  are  Sti"  inSUff'cient  data  to  confirm  that  ‘he  avail- 

nf  15  li  tdCqU,  Cod  may  ,imit  the  occurrence  and  proportion 
of  second  broods  at  Craibstone. 
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PLATE  1.  — Killer  whale  moving  away  parallel  to  boat,  18th  March  1959. 
1 he  deflection  of  the  dorsal  fin  to  the  left,  and  the  angle  at  which  the 
erf  th  *f  ’ mOVin®  ^ave  caused  an  illusion  of  recurvature  of  the  leading  edge 

the  less  obvious  pale  streak  on  the  back  behind  the  dorsal  fin,  and 
the  white  under  surface.  The  dorsal  fin  of  this  bull  (Fig.  1 a)  was 
in  the  shape  of  an  isosceles  triangle  bluntly  rounded  at  the  apex, 
both  leading  and  trailing  edges  being  absolutely  straight ; it  must 
have  been  a good  six  feet  high.  The  pale  streak  behind  the  base 
of  the  dorsal  fin  was  grey  in  colour,  thin,  not  very  conspicuous  and 
shaped  like  a very  elongated  comma.  The  female  also  appeared 
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FOUR  OBSERVATIONS  OF  KILLER  WHALES  WITH  AN 
ACCOUNT  OF  THE  MATING  OF  THESE  ANIMALS 


Hector  I.  C.  Maclean 

IGrianan,  Isle  of  Eigg 

Received  26th  October  1960 

I 

On  3rd  June  1951,  while  driving  south  from  Ardrishaig  in 
Argyllshire,  I noticed  one  full  grown  male  and  one  female  killer 
whale  ( Orcinus  ored)  about  100  yards  offshore  in  Loch  Fyne. 

Their  conspicuous  markings  were  plain  to  see  : the  glossy,  black 
upper  surface,  the  elliptical  white  patch  above  and  behind  the  eye, 
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to  be  fully  grown  ; she  was  only  half  as  long  as  the  bull,  and  her 
small,  recurved  dorsal  fin  was  very  much  smaller  than  his  enormous 
fin. 

Both  whales  were  surfacing  at  frequent  intervals,  invariably 
rising  almost  simultaneously,  and  close  together.  They  always 
approached  the  surface,  and  left  it,  at  a shallow  angle.  Their  short 
“blow”  was  easily  heard,  but  I saw  no  vapour.  On  a few  occasions 
they  remained  submerged  longer  than  usual,  and  travelled  two  or 
three  hundred  yards  without  surfacing  ; immediately  after  each  of 
these  longer  underwater  runs  they  surfaced  several  times  in  rapid 
succession.  Their  speed  at  the  surface  seemed  to  be  about  12-15 
knots. 

One  feature  of  their  behaviour  was  exceptionally  interesting  : 
they  were  keeping  station.  When  they  surfaced  the  female  was 
always  astern  and  a little  to  starboard  of  the  bull.  The  smooth 
gliding  motion  of  the  bull  gave  an  impression  of  enormous,  and 
apparently  effortless  power  ; but  the  female  was  visibly  exerting 
herself  to  keep  up  with  him,  and  made  an  obvious  effort  to  move 
closer  to  him  each  time  they  surfaced. 

I had  driven  ahead  of  them,  and  stopped  to  watch  them  passing. 
They  submerged  before  reaching  me  and  as  I watched  for  them  to 
reappear  I saw  a whitish  gleam  showing  in  the  water  below,  small 
at  first,  but  slowly  growing  in  brightness  and  extent  till  it  formed 
an  oval  patch  roughly  30  feet  long  ; then  it  slowly  decreased,  faded, 
and  finally  vanished  without  showing  any  apparent  forward  motion. 
Shortly  afterwards  both  whales  surfaced  as  usual  a few  lengths 
further  on.  The  bull  must  have  rolled  over  till  he  was  upside  down; 
the  sunlight  had  been  reflected  through  the  water  from  his  white 
belly  as  he  rolled  over,  and  back  again.  His  entire  white  under 
surface  must  have  been  upwards  when  the  gleam  was  maximal ; 
but  though  the  gleam  was  bright  it  was  so  diffused  that  I could 
not  distinguish  the  whale’s  outline,  nor  even  estimate  his  depth. 

Further  on  I saw  a violent  disturbance,  and  the  white  belly  of 
the  bull  slowly  emerged  ; the  female  was  lying  on  it,  and  as  he 
rose  she  was  lifted  clean  out  of  the  water.  A moment  later  she 
slowly  slid  sideways  back  into  the  sea.  For  a few  seconds  the  bull 
lay  there,  his  round  flippers — ivory  white  on  their  undersides 
beating  uselessly  in  the  air  ; then,  very  slowly,  he  rolled  over  and 
got  under  way. 

The  previous  behaviour  of  the  two  whales  was  now  completely 
explained.  I had  seen  them  in  the  act  of  copulation. 

II 

On  15th  June  1954,  a large,  solitary  bull  moved  through 
the  anchorage  of  Eigg.  He  appeared  to  be  fully  grown,  but  was 
probably  younger  than  the  bull  previously  described.  His  dorsal 
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fin  was  just  as  tall,  but  much  narrower  in  proportion  to  its  height 
(Fig.  1 b)  : the  leading  edge  of  this  fin  rose  almost  vertically  for 
more  than  half  its  height,  then  curved  back  to  the  tip  of  the  fin; 
the  rear  edge  of  the  fin  was  vertical,  with  a mere  suggestion  of 
recurvature  near  the  tip. 

The  behaviour  of  this  whale  was  decidedly  interesting.  He  was 
in  shallow  water  nine  to  eighteen  feet  deep,  and  when  he  was  sub- 
merged his  dorsal  fin  at  times  remained  well  above  the  surface. 
He  moved  slowly  towards  the  skerry  called  Flod  Sgeir,  and  then 
nosed  along  the  landward  edge  of  this,  pushing  his  head  well  out 
of  the  water,  and  apparently  even  on  to  the  rock.  I could  not  see 
if  there  were  seals  on  the  rock  at  the  time  ; but  before  his  visit 
four  seals  had  been  in  the  habit  of  basking  there,  and  for  the  rest 
of  that  summer  I never  saw  a seal  on  that  rock  again.  He  then 
continued  northwards  across  the  bay,  nosed  along  the  rocks  at  the 
mouth  of  Poll  nam  Partan,  and  when  last  seen  was  still  cruising 
slowly  very  close  to  the  rocks.  It  seems  likely  that  this  whale  was 
searching  for  seals. 

III 

On  16th  September  1956,  we  passed  a small  school  of 
young  killer  whales  midway  between  Eigg  and  Rum  at  a distance 
of  400  yards.  It  was  difficult  to  count  them  for  they  were  keeping 
very  close  together,  and  were  tumbling  over  and  over  at  the  surface. 
Three  young  bulls  were  certainly  seen,  all  about  the  same  size, 
less  than  half  grown  ; and  at  least  one  female.  The  dorsal  fins  of 
these  young  bulls  still  showed  some  recurvature  (Fig.  lc),  and  were 
obviously  larger  than  those  of  the  females.  As  long  as  they  were 
in  sight  they  were  still  tumbling  over  and  over  in  a close  group, 
and  as  if  about  a central  point  in  the  group.  I am  unable  to  explain 
this  behaviour. 

IV 

On  18th  March  1959,  Hugh  MacKinnon,  the  skipper  of 
the  Isle  of  Muck  launch,  spotted  a killer  whale,  a bull  just  over 
half  grown,  south-east  of  Dubh  Sgeir,  south  of  Eigg.  We  steered 
for  the  place  where  we  had  seen  him,  and  lay  stopped  in  the  hope 
of  getting  a photograph.  He  surfaced  unexpectedly  only  a few  feet 
from  the  stern,  moved  slowly  along  the  port  side  (Plate  1),  then 
under  the  launch,  and  moved  away  to  starboard.  Once  he  must  have 
blown  before  his  blowhole  cleared  the  surface  for  he  produced  a 
beautiful  fountain  of  water  drops  — the  only  time  1 have  ever 
seen  a clearly  visible  blow.  He  was  about  eighteen  feet  long,  and 
was  rather  a dull  black  colour,  not  the  usual  glossy  black.  I do 
not  know  whether  there  is  a seasonal  variation  in  the  intensity  of 
the  colour  ; none  of  us  had  ever  before  seen  a killer  whale  so  early 
in  the  year.  The  marking  behind  the  dorsal  fin  was  a grey  patch 
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roughly  one  foot  square  ; and  the  tip  of  the  dorsal  fin  showed  a 
lighter  area. 

Apart  from  these  four  observations  I am  fairly  sure  that  I 
have  seen  young  killer  whales  on  other  occasions,  when  distance 
and  conditions  of  light  and  sea  have  prevented  certain  identification. 
In  the  summer  of  1958,  J.  L.  Campbell  reported  a large  bull  killer 
whale  at  Canna  and  Hugh  MacKinnon  also  saw  one  between  Eigg 
and  Muck  (this  one  had  a deformity  of  the  tip  of  the  dorsal  fin 
which  was  bent  horizontal).  Lord  Runciman  saw  two  killer  whales 
off  Eigg  in  the  summer  of  1960. 

The  enormous  size  of  the  dorsal  fin  in  the  mature  bull  killer 
whale  is  an  obvious  secondary  sexual  character.  Norman  & Fraser 
(1937)  state  : “It  can  obviously  be  of  little  use  except  as  a balancing 
mechanism  to  keep  the  animal  upright  when  it  is  swimming  at  great 
speed  through  the  water.” 

However,  if  these  whales  usually  copulate  in  the  way  that  I 
witnessed,  it  would  appear  that  this  huge  fin  is  indeed  a balancing 
mechanism  ; but  that  its  special  function  may  be  a sexual  one,  to 
provide  balance  and  stability  at  very  low  speed,  or  when  the  whale 
is  stationary  in  the  water,  during  copulation.  Far  from  keeping  the 
animal  upright,  it  may  serve  to  keep  it  inverted  during  copulation. 
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Fig.  1 — Three  types  of  dorsal  fin  seen 
on  bull  killer  whales  : 

(a)  first  observation  ; 

(b)  second  observation  ; 

(c)  third  observation. 
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Sponge  growing  on  a sipunculid.— Among  the  many  sipunculids  sent  to 
the  Royal  Scottish  Museum  for  identification  I have  so  far  found  only  one 
with  a sponge  attached.  It  was  a specimen  of  Phascolosoma  granulatum 
(Leuckart),  taken  intertidally  on  the  Island  of  Muck,  Inner  Hebrides  on 
30th  July  1939  and  presented  by  Mrs  E.  A.  T.  MacEwan,  Isle  of  Muck. 
It  was  almost  fully  expanded  and  measured  65  mm  in  length  and  about 
8 mm  at  its  greatest  breadth.  Three  specimens  of  the  sponge  Sycon  ciliatum 
\ (Fabricius)  were  clustered  together  a little  to  the  right  of  the  mid-dorsal 
! line  and  about  7-9  mm  posterior  to  the  anus.  The  largest  specimen,  about 
one-quarter  adult  size,  was  7 mm  long;  the  second  largest  was  about  half 
and  the  smallest  about  a quarter  of  this  size.  These  sponges  were  fixed  to 
the  body  wall  but  had  not  penetrated  into  the  body  cavity. 

This  sponge  has  numerous  fine  spicules  projecting  from  its  body  and 
the  fact  that  these  were  undamaged  seems  to  show  that  this  species  of 
Phascolosoma,  at  least,  must  be  very  sedentary  or  else  the  spicules  would 
have  been  broken  off  by  contact  with  the  surroundings. 

Miss  Stone,  British  Museum,  who  identified  the  sponge,  gives  the 
following  distribution  for  this  species.  It  occurs  very  widely,  being  recorded 
horn  the  English,  Welsh  and  Irish  coasts;  the  Arctic;  Atlantic  coasts  of 
Europe  to  Gibraltar;  the  Mediterranean;  the  Atlantic  coast  of  America  as 
tar  south  as  the  New  England  coast;  the  west  coast  of  Africa  as  far  south 
as  Still  Bay;  South  Africa;  Australia  and  the  Sandwich  Islands. 

It  has  been  recorded  from  the  following  Scottish  localities:— Shetland 
at  J17-137  m,  Hebrides,  Arran,  Firth  of  Clyde,  St.  Andrews,  Firth  of  Forth 
and  Berwick  Bay.— A.  C.  STEPHEN,  Edinburgh 


Mayflies  at  high  altitudes  in  the  Highlands.— On  two  days  in  1951  I 
collected  some  mayflies  at  high  altitudes  in  the  Cairngorms  and  Monadh 
Liath  mountains.  The  mayflies  were  all  taken  from  snow  patches,  where  they 
were  lying  unable  to  fly  and  able  to  crawl  only  very  sluggishly,  presumably 
because  of  the  cold  at  the  snow  surface.  Both  days  were  warm,  and  there 
were  many  flying  insects  about. 

20th  May.  A Chailleadh,  Monadh  Liath,  Inverness-shire,  at  2800  ft. 

Baetis  rhodani,  one  male  and  one  female. 

Rhithrogena  semicolorata.  Two  males  and  one  female. 
drd  June.  Ben  MacDhui,  Cairngorms,  Banffshire,  at  4000  ft 
Baetis  tenax.  One  female. 

Dr  R.  M.  Neill  kindly  checked  these  identifications.— ADAM  WATSON 
Aberdeen. 


Boreus  hyemalis  L.  in  Morayshire.— On  8th  February  1959  I found  one 
pair  m copula  and  one  single  male  of  the  Mecopteran  Boreus  hyemalis  L.  on 
melting  snow  at  Lochindorb,  Morayshire,  at  an  altitude  of  about  950  feet. 
1 do  not  believe  there  are  any  previous  records  for  vice-county  95. 

—ROLAND  RICHTER,  Elgin. 

Ecological  notes  from  Boreray,  St.  Kilda,  in  May  I960.— Boreray  is  one 
of  the  smaller  islands  of  the  St.  Kilda  group.  It  rises  to  1250  ft,  and  is 
completely  cliff-bound,  with  huge  walls  and  towers  interspaced  with  steep, 
spacious  terraces  of  sheep  pasture.  The  rock  is  gabbro  (olivine-eucrite) 
transgressed  by  sills.  The  island  has  an  area  of  190  acres,  of  which  100  acres 
are  pastures.  The  St.  Kildans  used  to  go  to  Boreray  for  long  periods  to  pluck 
their  blackface  sheep  and  catch  sea  birds,  but  it  is  very  difficult  to  land 
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there,  and  only  eight  parties  have  been  ashore  (all  staying  only  an  hour 
or  two)  since  the  St.  Kildans  left  the  main  island  of  Hirta  in  1930. 

From  16tJh  till  19th  May  1960,  R.  Graham  Gunn,  W.  F.  Smith  and  I 
stayed  on  Boreray,  camping  near  the  “cleits”  (small  dry-stone  cells)  known 
as  Cleitean  McPhaidean.  There  was  no  rain  during  our  stay  but  the  island 
was  often  shrouded  in  mist  and  swept  by  moderate  to  fresh  winds,  which 
made  systematic  work  impossible. 

During  the  hours  of  darkness  of  16th-17th,  the  calling  of  Leach’s  petrels 
(Oceanodroma  leucorrhoa)  was  intense  around  our  camp.  At  00.30  hours  on 
the  18th,  I could  not  see  more  than  fifteen  yards  because  of  dense  fog,  but 
great  numbers  of  petrels  were  calling  from  “cleits”,  from  the  burrows  of 
puffins  (Fratercula  arctica)  and  also  in  the  air.  My  impression  was  that  this 
colony  was  as  dense,  and  probably  as  large,  as  the  one  at  the  village  on 
North  Rona  which  I visited  on  lst-3rd  June  1958,  and  which  is  described 
by  Bagenal  & Baird  (1959,  Bird  Study  6 : 153).  At  01.30  hours  on  the  19th 
I was  out  in  a calm  darkness.  Leach’s  petrels  were  calling  from  puffin 
burrows  all  along  the  south-west  slopes,  but  most  intensely  around  the 
“cleits”,  bothies,  and  at  the  site  of  Tigh  Stallar.  We  found  them  brooding 
eggs  around  the  “cleits”  and  along  the  slope  as  far  as  Tigh  Stallar,  They 
were  co-habiting  with  puffins,  a fact  also  noticed  elsewhere  by  Atkinson 
(1949,  Island  Going)  and  by  Boyd,  Wallace  & Tewnion  (1957,  Scot.  Nat. 
69  : 94).  The  puffinry  covers  most  of  this  south-west  slope  above  the  bare 
cliff  (about  200  ft  high)  and  below  the  700  ft  contour;  it  extends  for  about 
700  yards.  The  petrel  colony  is  spread  patchily  through  the  puffinry  with 
dense  clusters  around  stoneworks  and  smaller  numbers  on  the  less  stony 
and  unburrowed  ground.  We  made  no  observations  on  Leach  s petrels  on 
other  parts  of  Boreray;  however  there  may  be  many  more  on  Sunadal  which 
has  a large  puffinry,  and  in  Clais  na  Runaich. 

We  were  unable  to  observe  any  singing  wrens  (T.  troglodytes  hirtensis) 
at  dawn,  due  to  bad  visibility.  In  both  morning  and  afternoon,  we  located 
thirteen  singing  birds  on  the  south-west  slopes  between  Coinneag  and  Clagan 
na  Ruskodhan.  This  is  likely  to  be  an  under-estimate.  On  this  slope  there 
were  three  in  the  rocks  above  Coinneag  and  the  slabs  at  the  south  end,  one 
above  Gob  Scapanish,  two  near  Cleitean  McPhaidean,  and  probably  seven 
in  the  rocks  on  the  lower  slopes  of  the  puffinry  from  there  to  Clagan  na 
Ruskochan.  Wrens  were  also  heard  singing  in  Clais  na  Runaich  but  we  could 
not  tell  how  many.  On  the  eastern  cliff  tops  we  could  not  hear  any  song 
due  to  strong  up-draughts  of  wind.  Williamson  (1958,  Brit.  Birds  51  : 369), 
extrapolating  from  a survey  of  the  wrens  on  Hirta,  postulated  that  there 
would  be  45  pairs  on  Boreray.  The  numbers  on  the  other  two  faces  of 
Boreray  are  probably  similar  to  the  number  we  saw  on  the  south-west  face, 
so  the  estimate  of  45  pairs  is  realistic. 

Williamson  (1958)  found  on  Hirta  that  wrens  were  densest  on  the 
puffinries,  which  he  considered  were  unusually  fertile  areas.  The  Hirta 
puffins  breed  in  huge  talus  slopes  and  much  of  the  chemical  wealth  in  the 
droppings  and  debris  of  the  colony  is  washed  into  the  rocky  recesses  and 
is  returned  to  the  sea  without  becoming  available  to  the  vegetation.  However 
the  Boreray  puffinries  are  in  steep  burrowed  grassland  and  the  soil  is  more 
than  usually  fertile.  Trace  elements  are  added  by  the  sea  spray  and  there 
is  leaching  by  heavy  rainfall. 

A good  index  of  fertility  is  the  number  of  blackface  sheep  which  the 
island  supports.  Most  of  Boreray ’s  100  acres  of  pasture  are  influenced  by 
puffins,  Leach’s  petrels  and  large  gulls.  There  were  340  sheep  in  1951, 
365  in  1956,  450  in  1959,  and  330  in  1960.  Rough  estimates  in  1952  and  1955 
were  of  the  same  order.  There  is  no  record  of  sheep  having  been  taken  off 
or  killed  by  man  in  this  period.  Over  the  same  period,  there  was  a much 
lighter  stocking  of  Soay  sheep  (a  much  smaller  breed  than  blackface)  on  the 
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pastures  of  Hirta  which  are  much  less  affected  by  sea  birds.  This  shows  the 
high  yield  of  pastures  densely  colonised  by  puffins. 

— J.  MORTON  BOYD,  The  Nature  Conservancy,  Edinburgh. 


Golden  eagle  preying  on  fulmars. — The  bald  eagle  (Haliaeetus  leuco- 
cephalus)  in  the  Aleutian  Islands,  and  the  sea  eagle  (H.  albicilla)  in  Iceland 
have  both  been  seen  to  prey  on  fulmars  (Fulmarus  glacialis),  especially  the 
bald  eagle  in  the  breeding  season  (Fisher,  1952,  The  Fulmar).  Fisher  also 
quotes  a hearsay  report  about  gyr  falcons  (Falco  rusticolus)  killing  many 
fulmars  in  Baffin  Island,  and  he  describes  another  observation  from  Handa 
in  Sutherland  of  two  attacks  on  fulmars  by  peregrines  (F.  peregrinus),  one 
fulmar  being  killed  but  not  eaten.  There  is  no  record  of  a golden  eagle 
(Aquila  chrysaetos)  preying  on  fulmars,  and  Fisher’s  general  conclusion  was 
that  fulmars  suffer  little  predation  in  Britain. 

In  late  September  1959,  David  Jenkins  and  I visited  a Sutherland 
cliff  where  golden  eagles  have  bred  for  some  years.  The  cliff  lies  slightly 
inland  up  a steep  slope  from  the  sea,  and  is  only  a few  hundred  yards  from 
a sea  cliff  that  holds  a big  fulmar  colony.  Above  the  inland  cliff  and  between 
it  and  the  sea  cliff,  we  found  many  places  where  fulmars  had  been  plucked, 
and  many  fulmar  carcases.  Usually  the  ribs  and  neck  were  missing  and  large 
pieces  had  been  eaten  out  of  the  sternum,  but  the  head  and  bill  were  intact. 
The  legs  and  pelvis  were  broken  and  lying  apart  from  the  sternum.  This 
was  typical  eagle  work  and  there  was  an  eagle  feather  beside  one  carcase. 

In  late  April  1960,  my  father  and  I returned  and  saw  the  adult  eagles, 
but  none  of  the  eyries  was  occupied,  though  one  had  been  built  up  with 
fresh  material.  About  twenty  eagle  pellets  were  found  near  the  favourite 
eagle  perching  places.  The  pellets  nearly  all  smelt  strongly  of  fulmar 
and  they  contained  fulmar  bones  and  feathers.  Three  also  contained  sheep 
wool  and  one  had  feathers  of  a grouse  (Lagopus  l.  scoticus).  On  the  inland 
cliff  near  the  eyries  there  were  several  perching  and  plucking  places  with 
eagle  feathers  and  droppings,  about  30  old  fulmar  carcases  and  remains  of 
part  of  a sheep.  One  fulmar  carcase  at  a perch  near  the  edge  of  the  sea 
cliff  was  freshly  killed,  and  a large  eagle  secondary  feather  lay  alongside. 

Again,  on  25th  September  1960  my  father  and  I found  three  fulmars 
that  had  been  killed  that  month,  one  with  an  eagle  feather  lying  beside  it. 
At  this  late  date,  there  were  still  about  300  fulmars  on  the  ledges  of  the 
sea  cliff,  another  500  flying  around,  and  100  on  the  sea  near  the  cliff.  A 
few  smaller  fulmar  colonies  in  this  area  were  deserted,  but  at  the  big 
colony  at  the  north-west  comer  of  Hoy  in  Orkney,  A.  Anderson,  G.  M. 
Dunnet,  David  Jenkins  and  I saw  several  hundred  fulmars  on  the  ledges  on 
20th  October  1960.  Probably  there  are  large  numbers  of  fulmars  at  the 
larger  colonies  in  every  month  of  the  year. 

I have  also  seen  fulmar  remains  at  two  other  eagle  sites  in  Sutherland, 
both  only  a few  miles  from  the  first  eagle  pair.  In  1958,  one  of  these  pairs 
reared  young  on  a low  crag  a mile  inland  from  sea  cliffs  where  fulmars  and 
other  sea  birds  are  common.  When  I examined  the  eyrie  and  nearby  perches 
in  September,  I found  many  pellets  and  prey  remains.  One  fulmar,  one 
herring-gull  (Lotus  argentatus),  two  grouse  and  parts  of  one  sheep  were 
found,  probably  all  eaten  since  the  young  eagles  were  full  grown,  as  well 
as  a flattened  mass  of  bones  and  other  remains  that  I did  not  try  to  identity. 
The  third  eagle  site  was  found  in  September  1960,  near  a third  sea  cliff. 
Here  I saw  remains  of  one  sheep,  three  herring-gulls,  and  one  fulmar  below 
the  eagle  perches. — ADAM  WATSON,  Marischal  College,  Aberdeen. 

Ptarmigan  resident  at  low  altitudes  in  Sutherland. — On  25th  April  1960 

found  several  summer  feathers  from  the  breast  of  a cock  ptarmigan 
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(Lagopus  mutus)  on  a slope  just  east  of  the  well  known  sea-bird  cliffs  at 
Clo  Mor,  near  Cape  Wrath  in  north-west  Sutherland.  The  feathers  were  lying 
on  the  ground  on  a slope  above  the  highest  part  of  the  cliffs,  at  about  800 
feet  altitude.  Several  droppings  were  also  seen.  Further  south,  at  the  south 
end  of  the  hill  Sgribhis  Bheinn,  I found  more  summer  and  winter  feathers 
of  ptarmigan  and  also  droppings,  at  about  900  ft.  . „ 

On  4th  June,  my  father  went  to  Sgribhis  Bheinn  with  W.  Q.  brown, 
and  heard  a cock  ptarmigan  in  the  distance.  At  the  south  end  where  I had 
seen  feathers  and  droppings  in  April,  he  saw  a cock  and  hen  ptarmigan 
together  at  close  range  on  2nd  July.  He  approached  near  enough  to  take 
photographs,  but  he  saw  no  young. 

In  late  September  we  spent  a day  at  Clo  Mor  with  an  English  setter 
dog,  and  found  many  ptarmigan.  In  a 21/2-mile  walk  on  Sgribhis  Bheinn, 
we  saw  nineteen  different  birds,  and  possibly  another  six  which  we 
have  counted  twice.  Though  Sgribhis  Bheinn  rises  to  1126  ft,  all  the 
ptarmigan  were  seen  between  600  and  1000  ft,  and  most  about  800-900  ft. 
Those  at  600  ft  (five  birds)  were  east  of  the  bird  cliffs  and  south-east  of 
Cnoc  Cam  na  Leim,  on  a slope  rising  fairly  steeply  from  the  sea  at  Leac 
Buidhe.  Fresh  droppings  and  feathers  were  also  found  above  the  highest 
part  of  the  Clo  Mor  cliff  at  a height  of  about  650  ft  and  almost  at  the  edge. 
Some  ptarmigan  were  also  seen  at  the  south  end  of  the  hill,  above  the  cottage 
at  Inshore,  but  most  were  on  the  eastern  slopes.  Only  a small  part  of  the 
hill  was  searched,  so  there  were  probably  many  more  ptarmigan  elsewhere. 
One  group  of  six  at  the  north  end  was  obviously  a family  party,  with  an 
old  cock  and  hen  and  four  young  birds  not  quite  fully  grown.  All  the  other 


ptarmigan  we  saw  were  fully  grown.  . , . , 

When  we  spoke  to  Donald  Morrison,  the  ferryman  at  Keoldale,  about 
the  ptarmigan,  he  told  us  he  had  found  them  breeding  on  Sgribhis  Bhemn, 
and  also  on  the  nearbv  hill  of  Fas  Bheinn  (1489  ft).  Though  these  ptarmigan 
live  at  unusually  low  altitudes  for  Scotland,  in  fact  the  habitat  is  quite  typical 
for  ptarmigan.  In  the  zone  where  we  saw  the  ptarmigan  on  Sgribhis  Bhemn, 
the  vegetation  is  very  short  and  windswept,  and  there  are  great  stretches  of 
gravel,  stones,  sand  and  boulders,  like  high  ground  at  about  3000  ft  in  the 
Cairngorms.  The  main  plants  which  we  found  in  this  zone  were  Juniperus 
communis  (only  an  inch  high),  Arctostaphylos  uva-ursi,  Arctous  alpina, 
Calluna  vulgaris,  Erica  cinerea,  Trichophorum  caespitosum,  Festuca  vivipara, 
Nardus  stncta,  Rhacomitrium  lanuginosum,  and  Cladonia  lichens.  Higher 
on  Sgribhis  Bheinn,  on  the  plateau  at  over  1000  ft,  the  vegetation  becomes 
less  heathy  and  more  grassy  and  mossy,  like  the  very  high  plateaus  at  over 
3700  ft  in  the  Cairngorms.— ADAM  WATSON,  Aberdeen. 


A large  coastal  movement  of  Kittiwakes  (Rissa  tridactyla)  in  April. 

When  driving  along  the  promenade  near  Aberdeen  beach  at  about  1500 
hours  on  16th  April  1960  I noticed  a heavy  northward  passage  of  gulls  about 
800  yards  offshore  and  further  out  to  sea.  My  first  estimate  of  the  rateof 
passage  was  20-25  birds  per  minute,  and  I stopped  on  the  cliffs  at  Portlethen 
in  Kincardineshire  to  study  the  movement  further  (see  below).  Later  in  the 
evening  I observed  from  the  cliffs  above  Stonehaven  and  until  dusk  the 
sea  was  speckled  with  flying  birds  as  far  as  the  eye  could  see.  On  the 
following  days  I also  watched  from  the  road  above  Johnshaven  in  Kincardine- 
shire and  Dr  G.  M.  Dunnet  observed  further  north  at  Collieston  and  New- 
burgh in  Aberdeenshire.  Our  results  were  as  follows  (only  birds  going  north 
are  specified  since  very  few  were  seen  going  south),  and  include  only  birds 
within  about  800  yards  of  the  shore: — 
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PORTLETHEN,  16th  April  1960.  Sea  calm;  light  east  wind.  Kittiwakes 
mostly  in  flocks  of  up  to  50  birds. 

Five-minute  periods  from  1820  hours 

1 2 3 4 5 6 7 8 9 10  12  13 

Kittiwake  240  193  227  195  196  212  103  227  200  263  213  210 

Gannet  31  35  44  19  14  48  5 12  27  11  32  23 

Auks  99  — — 65  — 2 11  11  4 "5 

Fulmar  911—12254645 
Terns  - — — — . — __  A 


JOHNSHAVEN,  17th  April  1960.  Sea  calm;  light  SE  wind.  Kittiwakes  all 

single  individuals. 

Ten-minute  periods  from  1835  hours 
1 2 3 

Kittiwake  245  230  155 

Gannet  10  10  — 

Auk  — l _ 


JOHNSHAVEN,  18th  April  1960.  Very  misty,  visibility  less  than  800  yards 
In  20  minutes  only  one  kittiwake  was  seen. 

COLLIESTON,  17th  April  1960.  Sea  calm;  bright  and  sunny;  light  eastery 

wind. 


Five-minute  periods  from  1450  hours 


Kittiwake 

Gannet 


1 2 
1 


3 4 

28  31 

1 10 


5 6 

46  14 

28  4 


7 8 

32  51 

27  25 


Five-minute  periods  from  1550  hours 


1 2 

Kittiwake  67  17 

Gannet  33  13 


3 4 5 6 7 

12  13  10  22  25 

27  32  26  11  25 


NEWBURGH  (Lifeboat  shed)  25th  April  1960.  1930  hours.  Clear  with 
very  good  visibility;  strong  NW  breeze.  Gannets  were  flying  north  about 
J5  per  minute  for  15  minutes  but  very  few  gulls  were  seen. 


It  seems  likely  that  large  numbers  of  kittiwakes  were  moving  over  a 
period  of  at  least  several  hours  on  16th  April  and  maybe  continuously,  though 
at  a declining  rate,  throughout  the  two  days  16th  and  17th.  It  is  not  known 
why  fewer  were  seen  on  the  17th  at  Collieston  than  at  Portlethen  since  it 
rs  unlikely  that  the  birds  settled  between  these  places,  but  perhaps  they 
changed  their  course  after  passing  Portlethen  (presumably  north  of  Aberdeen 
since  a large  movement  was  seen  there  on  the  16th).  The  high  numbers  at 
Portlethen  may  have  been  partly  due  to  the  wind  drifting  birds  towards 
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the  shore  which  would  account  for  accumulations  into  flocks.  Both  adult 
and  sub-adult  (“tarrock”)  kittiwakes  were  involved.  There  were  usually  less 
than  500  gannets  (Sula  bassana)  per  hour  as  compared  with  thousands  of 
kittiwakes  per  hour.  Gannets  were  seen  in  rather  sl™lla(7  ]"U™HerL  ^ 
Kincardineshire  waters  on  16th  and  in  Aberdeenshire  on  17th  and  25th, 
suggesting  that  they  were  flying  north  at  a steady  rate  each  day  or  each 
evening.  On  the  other  hand  the  kittiwakes  may  have  moved  through  the  area 
in  a short  period  on  the  16th  and  17th  since  only  one  was  seen  on  the  18th 

anQ  ““is6  interesting^!  speculate  where  these  large  numbers  of  kittiwakes 
were  bound.  Mr  P.  E.  Davis  informs  me  (in  litt.)  that  the  Fair  Isle  kittiwake 
colonies  were  ‘full-up'  by  late  March,  though  there  were  many  periods  of 
up  to  a week  during  April  when  numbers  were  well  below  strength  or  birds 
completely  absent”.  Conceivably  the  birds  seen  off  Aberdeen  and  Kincardine 
on  16th  and  17th  April  1960  were  local  breeders  temporarily  absent  from 
their  colonies;  alternatively  they  may  have  been  northern  breedinS  bl^s 
returning  to  cliffs  in  the  Arctic.  In  the  latter  case  * PPa  ofmierate 

many  northern  kittiwakes  may  sometimes  winter  in  the  North  Sea ^ or ^mig 
through  this  area,  and  that  further  spring-time  observations  might  be  worth- 
while.—DAVID  JENKINS,  Marischal  College,  Aberdeen. 

We  hope  that  others  will  send  in  their  observations  about  any  coastal 
movements  of  kittiwakes  or  any  large  numbers  of  kittiwakes  during  ■ . in, 

the  North  Sea.  Dr  J.  C.  Coulson  has  kindly  commented  on  Dr  Jenkms 
observations,  and  one  other  observation  of  coastal  mvements  follows  Di 
Coulson’s  note. — EDITORS. 


The  great  majority  of  British  breeding  kittiwakes  would  have  ^turned 
to  their  colonies  on  the  dates  of  Dr  Jenkins  obsei 

remembered  that  some  of  the  largest  kittiwake  colonies  m ^eat  Britain  are 
on  the  coasts  of  Banffshire  and  Aberdeenshire.  Therefore  it  would  not  be 
justifiable  to  conclude  that  this  was  a movement  of  birds  returning  to  more 
northerly  breeding  areas  without  further  evidence.  It  is  more  likely  that 
some  of  these  birds  were  returning  to  the  breeding  colonies  after  feeding 

and  had  been  drifted  inshore  by  the  east  winds^ v 1951  Wn 
movement  of  sea-birds  has  been  discussed  by  G Temperley  1951 
The  Birds  of  Durham  and  it  is  also  mentioned  by  T.  H.  Nelson  (1905)  m 

The  Birds  of  Yorkshire.  . . , i . » 

It  should  be  stressed  that  because  some  of  the  birds  were  reported  to  be 
“adults”  does  not  mean  that  they  were,  in  fact,  breeding  birds  f^ob*  ? 
half  of  the  kittiwake  population  consists  of  immature  birds  which  are 
adult  plumage.  These  non-breeding  birds  move  into  coastal  waters  after  he 
breeding  birds  and  occur  from  mid-April  onwards,  reaching  a Peakjn  luly 
and  early  August.  It  is  possible  that  these  birds,  which  are  not  attached  to 
colonies,  were  also  involved  in  the  observed  movements.  n ham 

— J.  C.  COULSON,  Durham  Colleges  in  the  University  of  Durham. 


A large  coastal  movement  of  sea-birds  in  May,  On  24th  May  1947  I 

off  the  seaV  Many  birds  were  moving  north-west  over  a period  °f  about  an 

a -ur 
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passing  north-west  in  such  large  numbers  and  in  such  scattered  parties  that 
I could  not  count  them  accurately  : probably  about  1000  passed  while  I 
watched.  Most  were  common  or  Arctic  terns,  but  some  Sandwich  terns.  Sea 
birds  were  flying  north-west  along  the  coast  as  far  out  to  sea  as  I could 
observe  with  a pair  of  binoculars.  At  such  a late  date,  it  seems  likely  that 
they  were  Scottish  birds  on  their  way  home  to  the  colonies  after  fishing,  and 
that  they  had  been  drifted  inshore  by  the  east  winds. 

— ADAM  WATSON,  Ma'rischal  College,  Aberdeen. 


Killer  whales  around  Skye.—  On  receiving  Dr  MacLean’s  paper  on 
killer  whales,  we  asked  Gavin  Maxwell  if  he  had  made  any  observations  on 
kdler  whales.  From  the  island  of  Soay  near  Skye,  Mr  Maxwell  ran  a shark 
fishery  for  several  years  after  the  war,  and  had  exceptional  opportunities  for 
observing  marine  mammals  at  close  range.  He  kindly  referred  us  to  his 
book  Harpoon  at  a Venture  (1955,  Rupert  Hart-Davis,  Adventure  Library, 
London)  The  appendix  gives  much  interesting  information  about  mammals 
seen  in  the  island  seas  to  the  south  and  west  of  Skye,  and  killer  whales  are 
also  mentioned  on  p.  55.  Maxwell  wrote  “In  each  of  the  three  summers  I 
was  at  sea  we  used  to  meet  small  packs  of  killer  whales  perhaps  a dozen 
times  in  the  season ....  It  is  a big  bull  killer  that  measures  thirty  feet  and 
the  cows  are  little  more  than  half  that  length.  Killers  hunt  in  packs  of  as 
many  as  forty,  though  I have  never  seen  more  than  nine  together,  nor  more 
than  one  old  bull  in  any  group.  I saw  parties,  too,  that  were  apparently 
all  females  and  young  males.  The  cows  and  young  are  not  oarticularly 
impressive,  though  they  are  easy  to  ditsinguish  from  the  other  whales  of 
then-  size  by  the  clear  White  patch  on  the  side  of  the  head,  showing  at  each 
blow.  I he  dorsal  fin  of  the  cow  is  twelve  or  eighteen  inches  high,  a black, 
curved-back  hook,  much  like  that  of  several  otiher  species  of  small  whale . 

Ihe  young  bulls  fin  is  much  the  same,  but  rather  straighter.  ...  in  the  adult 
buli  the  fin  is  a sword,  straight  and  vertical,  higher  than  a man”.  Gavin 
Maxwell  also  writes  of  one  incident  where  a very  large  adult  bull  crossed 
me  course  of  a group  including  two  young  whales.  The  bull  rose  up  thirty 
yards  from  one  young  male,  blew  loudly,  and  then  his  fin  began  to  go  down 
again  as  he  sounded.  The  young  whale  had  just  blown,  and  instead  of 
sounding,  his  fin  remained  stationary  before  he  shot  off  in  a great  rush 
ot  speed.  His  fin  showed  above  the  surface  the  whole  way,  and  left  a 
w j ^?ke  °f  foa™ps  water  belhind  it  for  perhaps  a hundred  and  fifty 
yards  before  the  whale  sounded.  Both  the  speed  and  the  acceleration  with 
wh.ch  it  was  reached  were  beyond  anything  f had  ever  seen  in  the  water. 

1 ..  ° j r",  pa  , no  attendon;  he  held  his  course,  passed  through  the 
scattered  herd  and  went  on  down  the  coast....”. EDITORS 


Wdd  cat  making  a bed  in  the  open.-At  15.00  hours  (solar  time)  on 
20th  January  1961,  I was  walking  at  1400  ft  altitude  in  a moorland  glen 
near  Kirkmichae  in  Perthshire,  when  one  of  my  dogs  suddenly  pointed  stiffly 
into  a patch  of  long  heather.  As  I came  near,  thinking  it  was  pointing  at  a 
hare,  the  dog  lumped  back  as  if  to  pounce,  and  I called  loudly  for  it  to 
remain  steady.  At  once  a full  grown  wild  cat  (Felis  silvestris)  jumped  out 
almost  at  my  feet,  swiftly  ran  over  the  snow  to  a dry-stone  dyke  twenty 
l?Ty’  “lu  djsaPP«are<}  down  a hole.  There  were  no  tracks  nor  any 
fcge  n u°n  16  fau  Slde,.of  the  wall>  but  1 could  not  see  the  cat  within 
wLT  ' H.°,Weuei  the.wal1  was  a iabyrinth  inside,  and  I could  see  several 
from  rllrs  at!aehed  to  the  miter  stones.  On  top  of  the  wall  a few  yards  along 

(oZX^  cuJLt:). sku" and  part  of  the  ski-  a 
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I returned  to  the  spot  where  the  dog  had  been  pointing,  to  find  a large 
hollow  in  the  heather,  still  warm  from  the  heat  of  the  cat’s  body.  The 
hollow  was  about  two  feet  long  and  over  a foot  wide,  and  was  more  than 
half  overhung  by  rank  heather  about  18-20  inches  high.  The  hollow  was 
near  the  edge  of  a big  clump  of  long  heather  and  was  about  one  foot  away 
from  a stretch  of  short  grass  leading  to  the  wall.  The  hollow  was  partly 
natural,  but  it  had  been  enlarged  on  one  side,  where  more  than  twenty  long 
woody  heather  stems  had  been  cut  down  almost  to  ground  level.  The  cat 
must  have  carried  all  these  stems  away,  since  there  was  no  sign  of  any 
of  them  nearby.  The  cutting  seemed  to  have  been  recently  done  because 
the  cut  ends  still  showed  a tinge  of  green  colour.  The  foot  of  the  hollow 
was  full  of  dry  litter  from  dead  heather  foliage.  It  seemed  clear  that  the 
cat  had  constructed  a special  bed  in  the  open,  near  a safer  lair  in  a stone 
wall,  and  that  it  was  resting  in  this  bed  during  broad  daylight. 

ADAM  WATSON,  Marischal  College,  Aberdeen. 
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Studies  on  Loch  Lomond.  I.  By  H.  D.  SLACK  Glasgow  University 
Publications;  Blackie  and  Son,  Glasgow,  1957.  Pp.  133,  21  text  figs,  and 
4 plates.  15s. 

The  natural  history  of  Loch  Lomond  has  been  systematically  investigated 
only  in  recent  years.  This  series  of  papers  records  some  of  the  largely 
pioneering  work  undertaken  by  Dr  Slack  and  his  colleagues  from  the 
Glasgow  University  station  established  on  Loch  Lomond  at  the  end  of  the 
war — since  when  it  has  been  a centre  of  active  freshwater  research.  The 
volume  is  at  once  a welcome  addition  to  the  literature  of  freshwater  biology 
and  attractive  reading  for  the  student  or  field  naturalist. 

Dr  Slack’s  earlier  chapters  give  an  informative  outline  of  the  general 
ecological  pattern  of  the  loch,  which  is  unusually  complex  since  the  basin 
of  Loch  Lomond  lies  across  the  natural  boundary  of  the  Highland  fault. 
In  its  upper  reaches  the  loch  has  much  of  the  character  of  a typical  highland 
loch,  while  the  wider  and  shallower  lower  part  inclines  to  the  biologically 
richer  lowland  type.  Echo-sounding  has  revealed  something  of  the  historically 
interesting  bottom  sediments  in  both  regions.  Variation  in  physical  and 
chemical  factors  is  associated  with  a range  of  biotopes  differing  in  the 
amount  and  variety  of  the  plant  and  animal  life  they  maintain.  A faunal 
list  of  over  a hundred  species  of  invertebrates  is  given  and  the  distribution 
of  prominent  forms  discussed  in  relation  to  prevailing  conditions. 

Among  Loch  Lomond’s  fishes,  some  of  which  have  long  been  of  interest 
to  anglers  and  angling  conservationists,  the  powan — which  also  occurs  in 
Loch  Esk — is  of  particular  interest  to  the  naturalist.  Dr  Slack  finds  that 
powan  “are  abundant  in  Loch  Lomond,  probably  far  more  so  than  any  other 
species  of  fish”.  Despite  this  relatively  little  has  been  known  hitherto  about 
their  habits  and  life  cycle.  Investigations  carried  on  during  the  last  five 
years  both  in  the  field  and  the  laboratory  have  provided  much  new  and 
valuable  information  about  the  powan,  which  is  here  brought  together  in  a 
most  interesting  account  of  the  biology  of  the  fish.  A notable  paper  by 
Dr  Hunter,  based  on  his  Loch  Lomond  work,  deals  with  the  fundamental 
problem  of  the  adaptation  of  snails  to  life  in  fresh  water,  and  with  the 
distributional  ecology  of  freshwater  snails — both  in  Loch  Lomond  itself 
and  throughout  the  west  of  Scotland.  Dr  Lawson  gives  an  account  of  the 
earlier  postwar  investigations  into  the  problem  of  control  of  biting  midges, 
with  which  the  Loch  Lomond  station  was  associated,  and  of  the  subsequent 
work  there  on  the  Chironomidae — the  dancing  midges.  Other  interesting 
contributions  concern  parasites  of  the  loch  fishes  and  the  colonisation  of 
isolated  habitats  within  the  loch.  Altogether  this  first  volume  of  Loch 
Lomond  studies  is  a good  beginning  to  what  is  likely  to  be  a valuable  series 
of  university  publications  on  freshwater  natural  history — R.M.N. 


Gaelic  words  and  expressions  from  South  Uist  and  Eriskay.  Collected  by 
REV.  FR.  ALLAN  MCDONALD  of  Eriskay  (1859-1905).  Edited  by 
T.  L.  CAMPBELL.  Dublin  Institute  for  Advanced  Studies,  1958.  Pp. 
301.  18s. 

John  Lome  Campbell,  Gaelic  scholar  and  laird  of  Canna,  has  done  a 
service  to  Gaeldom  by  editing  a valuable  collection  of  words  and  expressions 
used  in  South  Uist  and  Eriskay  more  than  fifty  years  ago.  The  collection 
was  made  by  Father  Allan  McDonald,  a well-loved  priest,  whose  name  is 
still  a household  word  in  the  Isles.  In  the  space  available  I can  touch  on 
only  a few  of  the  natural  history  names.  The  raven  (fitheach)  was  disliked 
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because,  in  island  mythology,  it  did  not  return  to  the  ark  after  the  deluge, 
but  remained  feasting  on  stranded  carcases.  Madadh  ruadh,  the  usual  word 
for  a fox,  was  in  Uist  given  to  a brown  centipede.  The  “beast”  of  Loch 
Morar  was  named  Morag  : Father  Allan  says  it  had  been  seen  by  reliable 
acquaintances  of  his.  The  corncrake  and  the  wheatear  are  “eoin  shianta, 
bespelled  birds”,  because  they  disappear  mysteriously  in  winter.  Plant  lore 
is  also  mentioned. 

The  book  is  excellently  produced,  and  the  photographic  frontispiece  of 
Father  Allan  shows  him  to  have  been  an  exceptional  man. — S.G. 


Ring  of  bright  water.  Bv  GAVIN  MAXWELL.  London  : Longmans,  1960. 
Pp.  211.  25s. 

For  anybodv  who  knows  and  loves  the  West  Highlands,  this  will  be  an 
outstanding  book.  Like  no  other  book  known  to  me,  it  brought  to  mind  the 
west  more  sharply  than  my  own  best  memories  or  my  own  colour  photo- 
graphs can  ever  do.  For  ten  years,  home  for  Gavin  Maxwell  meant  a remote 
house  on  the  mainland  coast,  and  he  describes  with  rare  feeling  his  lonely 
surroundings  of  cottage,  land,  sea,  and  wild  life.  Especially  good  are  his 
accounts  of  the  changes  in  the  plants  and  animals  and  in  the  whole 
atmosphere  of  the  place  as  the  weather  changes  and  the  seasons  pass.  There 
is  much  to  delight  the  naturalist  who  is  interested  not  just  in  seeing  plants 
and  animals  but  also  in  their  relations,  their  behaviour  and  their  whole 
world.  The  author’s  chief  companions  while  he  lived  in  the  west  were  two 
tame  otters,  and  much  of  the  book  describes  the  otters  and  their  behaviour. 
A remarkable  bond  developed  between  otter  and  man,  and  this  part  of  the 
book  will  not  seem  overstated  to  those  many  people  who  deeply  love  any 
animal  such  as  a dog. 

From  the  viewpoint  of  faunal  records,  one  of  the  difficulties  of  this  type 
of  book  is  that  it  would  become  less  popular  and  readable  if  the  author 
had  included  exact  dates  and  other  details  about  observations  on  wild  life. 
One  therefore  has  either  to  accept  the  records  on  faith,  or  reject  them 
completely.  Undoubtedly  Maxwell’s  descriptions  do  ring  true.  He  mentions 
so  many  interesting  observations,  especially  on  marine  animals  but  also  on 
land  mammals  and  birds,  that  one  hopes  he  may  one  day  write  a complete 
account  of  it  all,  in  some  journal  such  as  ours. — A.W. 


Tracks  and  signs  of  Britisch  animals.  By  ALFRED  LEUTSCHER. 

London  : Cleaver-Hume  Press,  1960.  Pp.  252.  16s. 

The  title  of  this  book  is  rather  misleading.  It  contains  nothing  about  any 
animals  other  than  mammals,  some  birds,  and  a brief  mention  of  reptiles  and 
amphibia  ; on  the  other  hand  it  gives  more  information  about  these  groups 
than  the  title  would  suggest.  It  deals  not  only  with  tracks  and  other  signs 
of  animals  such  as  faeces  and  nests,  but  also  explains  the  origin  of  the 
animals’  scientific  and  popular  names,  describes  their  appearance,  distribution, 
their  food,  movements,  gait,  habitat  and  often  other  features  also.  In 
fact  the  amount  of  text  on  tracks  and  signs  takes  up  a very  small  proportion  of 
the  book.  All  the  British  land  mammals  are  described;  and  also  those  marine 
mammals,  and  reptiles,  birds  and  amphibia  which  leave  characteristic  tracks 
in  soft  ground.  There  are  chapters  on  how  to  make  plaster  casts  of  tracks, 
on  animal  locomotion  and  on  how  to  look  for  tracks. 

There  are  numerous  errors,  some  perhaps  due  to  inadequate  proof  reading. 
The  statement  that  British  red  deer  have  occasional  twins  exaggerates  the 
very  scanty  evidence  for  this.  Many  roe  deer  also  live  on  moorlands  in  the 


1961 


BOOK  REVIEWS 


89 


central  and  east  Highlands.  An  easy  way  of  identifying  grey  and  common 
seals  by  looking  at  the  shape  of  their  nostrils  is  not  mentioned.  The  wild  cat 
ives  in  a much  bigger  area  than  the  book  indicates,  for  example  in  Suther- 
land, Aberdeenshire  and  Angus.  The  mountain  hare  is  said  to  be  less  common 
on  open  deer  forests  due  to  predators  such  as  eagle,  fox  and  wild  cat,  but 
nobody  has  yet  studied  the  problem  and  what  little  evidence  there  is 
suggests  that  predators  are  probably  unimportant.  The  book  states  that  the 
mountain  hare  has  young  usually  once  a year  in  April,  but  in  fact  thev 
often  have  several  litters,  with  young  appearing  for  about  half  the  year 
fihe  red  grouse  is  said  to  eat  moorland  berries,  especially  snowberry  though 
the  snowberry  is  an  introduced  plant  which  does  not  occur  on  grouse  moors 
Black  grouse  are  said  to  to  be  found  “mainly  in  Scotland,  Orkneys,  and 
Shetlands  , but  in  fact  they  are  completely  absent  from  both  Orkney 
and  Shetland.  There  are  no  references,  so  one  often  cannot  tell  if  the 
observations  are  the  author’s  or  some  one  else’s. 

This  book  will  be  bought  because  it  will  help  people  to  identify  tracks 
and  the  sections  on  tracks  and  other  signs  will  make  it  a useful  reference 
tor  many  naturalists.  There  are  several  good  photographs  of  tracks.  There 
are  many  hfe-size  drawings  of  feet  and  tracks,  and  this  is  the  best  feature 
ot  the  boolc  A good  handbook  on  tracks  has  been  badly  needed  for  a long 
time.  This  book  shou  d fill  the  gap,  though  it  is  a pity  that  the  author  tried 
to  cover  so  much  other  ground  that  is  already  well  written  up  elsewhere. 

— A.W. 
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REQUESTS  FOR  INFORMATION 

IRISH  HARES  IN  SCOTLAND 

The  Irish  hare  (Lepus  timidus  liibernicus),  which  was  introduced  into 
Ayrshire  about  1920,  may  also  have  been  introduced  to  other  places  in 
south-west  Scotland.  There  are,  for  example,  specimens  resembling  hiber- 
nicus  from  the  Dumfries  area.  I should  be  glad  to  have  any  information 
about  these  introductions  or  about  the  present  status  of  the  Irish  hare  in 
south-west  Scotland.  Skins,  skulls  or  specimen  hares  would  be  welcomed. 

RAYMOND  HEWSON, 
170  Mid  Street, 

Keith,  Banffshire. 


SPONGE  RECORDS  FROM  SCOTTISH  WATERS 

I wish  to  thank  Dr  A.  C.  Stephen  for  the  opportunity  of  examining  the 
three  Sycon  mentioned  above  (p.  78),  found  growing  in  such  an  unusual 

situation.  . , c 

The  distribution  of  many  of  our  common  sponges,  including  Sycon 
ciliatum,  is  so  little  known  that  it  has  prompted  me  to  make  an  appeal  for 
sponge  specimens  from  the  Scottish  coasts  to  help  right  this  matter.  The 
specimens  themselves  will  be  of  great  value  for  study  of  certain  taxonomic 

problems.  . . n- 

Illustrations  of  some  of  the  more  common  species  can  be  seen  in  Collins 
Pocket  Guide  to  the  Sea  Shore  by  J.  Barrett  and  C.  M.  Yonge,  and  also  The 
Sea  Shore  by  C.  M.  Yonge  (Collins  New  Naturalist  series). 

The  specimens  should  be  preserved  in  80  per  cent  alcohol,  or  if  this  is 
not  possible,  methylated  spirits,  and  addressed  to 

Miss  S.  M.  Stone,  Zoology  Department,  British  Museum  (Natural 
History),  Cromwell  Road,  London  S.W.7. 

Ecological  data  of  the  following  kind  would  add  greatly  to  the  value  ol 
all  such  records  : — 


General  Information 

1.  Date  and  exact  locality.  ..  ., 

2.  Zone  on  the  shore  or  depth,  if  from  sublittoral  zone.  Exact  details  it 

possible.  . , i 

3.  Position  on  shore,  i.e.  sheltered  or  exposed  to  wave  action  or  strong  tidal 

currents  ? 

4.  Type  of  substratum  — stone,  rock,  shell,  seaweed,  mud  etc. 

5.  Position  on  substratum,  i.e.  if  on  rock,  was  the  specimen  growing  on  the 
open  face  or  in  a crevice  ? 

6.  Associated  flora  and  fauna. 

7.  Was  it  common  or  rare  in  collecting  area  ? 

8.  Was  there  fresh  water  or  sewage  in  near  vicinity  to  specimen  r 


Specific  Information 

1.  Size  and  form,  i.e.  encrusting,  tubular,  etc. 

2.  Oscule  present  ? If  so,  size  and  distribution  on  surface,  i.e. 
or  clusters,  etc. 

3.  Surface  — smooth,  hairy,  corrugated,  etc. 

4.  Texture  — hard,  soft,  brittle,  slimy,  etc. 

5.  Colour. 


in  linear  series 


S.  M.  STONE 
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NOTICE  TO  CONTRIBUTORS 


THE  SCOTTISH  NATURALIST  is  devoted  to  the  study  of 
Scottish  Natural  History,  and  is  therefore  concerned  with  all 
the  many  aspects,  zoological,  botanical,  geographical,  topo- 
i graphical  and  climatic  embraced  by  this  title. 

Contributions  in  the  form  of  articles  and  short  notes,  and  papers 
and  books  for  review,  should  be  addressed  to  Dr  Adam  Watson, 
Department  of  Natural  History,  Marischal  College,  Aberdeen’ 
Contributors  should  observe  the  following  points  and  endeavour 
to  conform  with  the  arrangement  and  setup  of  articles  and  notes 
adopted  in  the  current  number. 

Manuscripts  should  be  typed,  double-spaced,  on  one  side  of  the 
paper,  and  with  adequate  margins.  Except  in  headings  and  titles, 
English  names  of  animals  and  plants  should  appear  without  ini- 
tial capitals,  e.g.  crested  tit,  red  admiral,  but  Planer’s  lamprey,  Scots 
pine.  Scientific  names  should  be  given  wherever  they  may  be  help- 
ful to  readers,  especially  to  naturalists  abroad.  Trimonials  should 
be  avoided  except  where  essential  to  the  context.  Authorities  for 
scientific  names  should  be  given  only  where  there  is  risk  of  am- 
biguity.  The  Editors  will  always  assist  in  cases  of  difficulty  over 
nomenclature. 


Dates  should  be  given  in  the  following  form  : 4th  July  1906, 
with  the  day  of  the  month  first.  Titles  of  books  and  periodicals 
j ef erred  to  by  authors  are  printed  in  italics  and  should  therefore 
ne  underlined.  Nothing  else  should  be  underlined.  Listed  refe- 
rees should  be  in  the  form  of  the  examples  in  the  current  number. 
Maps,  diagrams  and  graphs  for  reproduction  should  be  drawn 
clearly  in  Indian  ink  on  white,  unlined  paper,  tracing  linen  or  Bris- 
ol  board.  Lettering  should  be  in  pencil  unless  done  by  a skilled 
draughtsman.  Photographs  to  illustrate  articles  and  notes  are  ac- 
cepted ; also  pictures  relating  to  subjects  of  special  interest  co- 
/eied  by  the  magazine.  Photographic  prints  must  be  made  on 
,i  glossy  paper. 


Authors  of  articles,  but  not  of  short  notes,  will  receive  on  re- 
vest 25  reprints  free  of  charge ; additional  copies  (in  multiples 
>f  25)  may  be  purchased  by  the  author.  Reprints  should  be  or- 
dered when  proofs  are  returned. 
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EDITORIAL  NOTE 

This  second  and  smaller  number  completes  Volume  70.  The 
volume  may  appear  less  bulky  than  its  predecessors,  but  in  fact 
it  contains  as  much  reading  matter  as  previous  volumes.  The  rea- 
son for  this  is  that  we  have  economised  in  the  new  volume  by 
having  thinner  paper,  taller  page,  and  smaller  print,  so  that  there 
are  many  more  words  per  page. 


ON  THE  INVERTEBRATE  FAUNA  OF  FAIR  ISLE 
R.  M.  Carpenter 

Girton  College,  Cambridge 
Received  20th  January  1958 

Fair  Isle  is  an  isolated  island,  half-way  between  Orkney  and 
Shetland.  It  has  an  area  of  about  three  square  miles,  most  of 
which  is  covered  by  heather  with  some  juniper  and  dwarf  willow, 
and  expanses  of  sphagnum  bog  near  the  streams.  There  are  two 
areas  above  the  cliffs  in  the  north-east  and  south-west  corners  of 
the  island  with  a very  different  type  of  vegetation,  consisting  of 
Plantago  maritima  and  P.  coronopns  turf  with  large  tussocks  of 
Armeria  maritima.  These  two  areas  have  a much  poorer  fauna, 
both  in  numbers  and  in  species.  Every  part  of  the  island  is  either 
under  cultivation  or  grazed  by  sheep. 

It  is  uncertain  how  many  of  the  streams  are  wholly  natural, 
since  their  courses  have  been  altered  to  serve  as  the  water  supply 
for  the  village  in  the  south,  and  the  Rird  Observatory  in  the  north. 
After  dry  weather  the  streams  may  be  only  narrow  trickles  of 
water,  but  a shower  of  rain  converts  them  to  rapid  torrents.  These 
features  probably  account  for  the  apparent  paucity  of  fresh-water 
invertebrate  species.  Adults  of  three  beetles,  Agabus  bipustalatus , 
Hydroporus  pubescens,  and  Dryops  sp.  were  found,  together  with 
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adult  Velia  caprai  and  Sigara  praeusta,  and  one  specimen  belong- 
ing to  the  family  Gordiaceae,  various  hydracarines,  and  tipulid 
larvae.  Only  V.  caprai  was  found  in  large  numbers.  As  well  as  the 
streams  there  are  in  the  north  of  the  island  several  large  pools 
with  no  apparent  in-running  or  out-flowing  streams  except  after 
heavy  rain.  Agabus  bipustulatus  and  Sigara  praeusta  were  the 
only  non-planktonic  species  found  here.  It  was  especially  supris- 
ing that  no  molluscs  were  seen  : Limnaea  pereger  has  been 
previously  recorded  for  one  locality  in  the  island. 

Other  records  have  been  published  by 
Grimshaw  (1906)  on  Diptera  (collected  by  Eagle  Clarke);  T.  H. 
Beare  (1906,  1916)  on  Coleoptera  (collected  by  Eagle  Clarke); 
W.  Evans  (1906)  on  Trichoptera;  Lindroth  (1955)  on  insects  and 
arachnids  (collected  by  G.  Broekhuysen,  lst-8th  May  1952) ; 
Cloudsley-Thompson  (1956)  on  arachnids  (collected  by  Mr  C. 
Perrins  25th  August-8th  September  1954  and  by  Dr  A.  G.  G. 
Thompson  5th-12th  October  1955).  The  present  list  is  of  specimens 
collected  18th  June-lOth  July  1957.  The  following  abbreviations 
indicate  mention  in  previous  publications  Bj -Beare  (1906), 
B> -Beare  (1916),  C-T-Cloudsley-Thompson  (1956),  L-Lindroth 
(1955). 


List  of  species 


Arachnida 


ARANEAE 

Family  THOMISIDAE 
Xiisticus  cristatus  (Clerck) 

Two  immature,  and  one  female  (C-T)  in  deep  grass  and  under 
heather. 

P Oxyptila  trux  Blackwall 

Immature,  in  heather  at  several  localities. 

Family  LINYPHIIDAE 
Agyneta  subtilis  O-P.Cambridge 
One  female  under  heather. 

Cryphoeca  silvicola  (C.  L.  Koch) 

One  female  in  old  stone  wall.  Many  immature  linyphiids  (un- 
identifiable)  were  taken  from  the  stone  walls  and  under  the 
heather. 
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Family  AGELENIDAE 
Textrix  denticulata  (Oliv.) 

Immatures  and  one  female  (C-T),  among  loose  rocks  and  stones 
at  cliff  tops. 

Family  ARGIOPIDAE 
Meta  segment at  a (Clerck) 

Under  heather  and  on  window  (C-T). 

Meta  merianae  (Scopoli) 

Webs  spun  across  the  overhanging  banks  of  streams  (C-T). 

Family  TETRAGNATHIDAE 
Pachygnatha  degeeri  Sundeval 

Four  females  and  two  males  (C-T)  in  heather  (two  localities), 
Plantago  turf  (the  spider  found  in  this  habitat),  and  in  damp 
Sphagnum  (two  localities). 

Family  CLUBIONIDAE 
Cluhiona  sp. 

Immature  (C-T)  (?  C.trivialis  C.L.  Koch).  In  damp  grass  near 
stream. 

Family  LYCOSIDAE 
Lycosa  tarsalis  Thorell 

Females,  males,  immatures  in  large  numbers,  the  females  carrying 
egg  cocoons  (C-T).  This  seemed  the  most  abundant  invertebrate 
species  on  the  island.  It  was  confined  to  heather  areas,  and  was 
in  all  such  areas  except  one;  there  were  no  obvious  differences 
in  flora,  fauna,  of  other  conditions  which  could  explain  its  absence 
from  this  area.  The  abundance  of  L.  tarsalis  agrees  with  data  for 
Iceland  and  Greenland  (Cloudsley-Thompson  1956).  Differences 
between  my  observations  and  previous  records  are  probably  a 
result  of  the  collections  being  made  at  different  times  of  the  year. 

OPILIONES 
Mitopus  morio  (Fabr.) 

In  all  except  very  damp  habitats.  Shows  a marked  variation  in 
colouring.  About  half  the  specimens  obtained  had  a scarlet  mite 
attached,  possibly  epi-parasitic.  Also  found  by  C-T. 

Insecta 

THYSANURA 
Petrobius  maritimus 

Very  abundant  (L)  among  loose  rocks  above  cliffs,  and  a few 
from  stone  wall  in  centre  of  island. 
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DERMAPTERA 

Forficula  auricularis 

Fifteen  immature  females  (L). 

HEMIPTERA 
Velia  caprai 

Females,  brachypterous  males,  nymphs.  Large  numbers  from 
several  streams  (L). 

Sigara  praeusta 

In  one  stream,  and  in  the  large  pools. 

HYMENOPTERA 

Bombus  smithianus 

On  thyme  growing  among  heather. 

Formica  sanguinea 
Under  heather. 

COLEOPERA 

Family  CARABIDAE 
Pterostichus  adstricta  Esch. 

Damp  moss  beside  stream. 

Calathus  melanocephalus  Linn. 

Damp  moss  beside  stream,  heath,  damp  grass  (B2). 

Nebria  gyllenhali  Schoenherr 
Widespread  under  heather  (B2). 

Family  STAPHYLINIDAE 
Xantholinus  linearis  Al. 

In  Plantago  turf. 

Othius  melanocephalus 
In  Plantago  turf. 

Creophilus  maxillosus  Linn. 

In  long  grass  (Bi). 

Family  DYTISCIDAE 
Agabus  bipustulatus  Linn. 

In  two  streams  and  the  larger  pools  (B2). 

Hijdroporus  pubescens  Gyllen. 

In  one  stream. 

Family  CHRYSOMELIDAE 
Chrysomela  staphylea  Linn. 

Abundant  on  heather  (B2). 

Family  CURCULIONIDAE 
Otiorrhynchus  (arcticus)  var.  blandus  Gyllen. 

This  is  probably  the  same  as  O.  arcticus  (B2)  and  O.  blandus  (L). 
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Family  DRYOPIDAE 
(Dry ops  sp.) 

On  submerged  weed  in  one  stream. 

It  is  surprising  that  of  a total  of  56  species  of  beetles  now 
recorded,  only  five  species  have  been  recorded  twice,  and  only 
one  three  times. 

I would  like  to  thank  Dr  J.  L.  Cloudsley  - Thompson  and  the 
Rev.  Tottenham  for  checking  the  identification  of  the  Arachnida 
and  Coleoptera  respectively,  and  the  Cambridge  University  Zoology 
Department,  Girton  College,  and  the  Wyggeston  Foundation 
Governors  for  encouragement  and  financial  assistance. 
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THE  SPIDERS  OF  THE  CAIRNGORM  REGION 
Alexander  B.  Roy 

Department  of  Biochemistry, 

University  of  Adelaide, 

South  Australia 

Received  1st  August  1961 

During  the  past  years  I have  on  several  occasions  visited  the 
Cairngorm  region,  including  the  Cairngorm  Nature  Reserve,  to 
survey  spiders.  This  region  includes  some  remnants  of  the  ancient 
Caledonian  pine  forest  and  also  the  largest  area  of  ground  over 
4000  ft  in  the  British  Isles.  Both  these  types  of  habitat  were  in- 
tensively studied.  There  are  other  habitats  such  as  several  types 
of  open  moorland,  oak  woods  and  birch  woods,  but  only  the 
moorland  has  received  much  attention  as  yet.  The  following  list 
of  spiders  collected  so  far  is  not  complete  and  many  other  species 
will  undoubtedly  be  found,  especially  in  places  which  have  not 
yet  been  thoroughly  investigated. 

The  list  which  follows  gives  the  species  collected  together  with 
the  date  and  locality  of  their  collection.  Also  included  are  the 
records  of  Jackson  (1915)  and  of  Forman.  I am  very  grateful  to 
Dr  Forman  for  giving  me  a list  of  the  species  he  has  taken  there. 

The  following  types  of  localities  are  recognised  and  are  in- 
dicated in  the  list  by  the  appropriate  symbol : 

1.  Pine  woods  (Finns  sylvestris) 

1A  Rothiemurchus  forest,  for  this  purpose  taken  to  include 
the  area  between  Loch  an  Eilein  and  Loch  Morlich. 

IB  Abernethy  forest. 

1C  Linn  of  Dee. 

2.  Moorland  and  mountain  slopes  up  to  about  3000  feet 

2A  Glen  Einich  from  the  tree  line  up  to  Loch  Einich  (1750 
feet). 

2B  Carn  Eilrig  to  the  summit  (2400  feet). 

2C  Slopes  of  Braeriach,  up  Beanaidh  Bheag  to  Coire  an 
Lochan  (3250  feet). 

2D  Sgoran  Dubh  (3500  feet). 

3.  Mountains  above  3000  feet 
3A  Braeriach  (4284  feet) 

3B  Cairn  Toul  (4241  feet) 

3C  Ben  Macdhui  (4296  feet) 

3D  Cairngorm  (4084  feet) 
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The  dates  of  the  collections  are  as  follows  : 


a Jackson,  June  1914 

b Roy,  March  1953 

c Roy,  July  1954 

d Roy,  September  1955 

e Roy,  June  1956 


f Roy,  May  1957 
g Roy,  July  1957 
h Roy,  July  1958 
i Forman,  June  1957 
j Forman,  June  1958 


An  example  may  help  to  clarify  the  use  of  this  system  in  the  table: 
e.g.  the  entry  Cheiracanthium  errticum  1A;  j:  2A;  a.  indicates  that 
this  species  was  taken  in  Rothiemurchus  forest  by  Forman  in  June 
1958,  and  in  Glen  Einich  by  Jackson  in  June  1914. 

The  following  is  the  list  of  143  species  and  3 sub-species  taken 
in  the  area  to  date. 


Ciniflo  fenestraiis  (Stroem) 

Dictyna  arundinacea  (Linn.) 

D.  pusilla  Thor. 

D.  uncinata  Thor. 

Oonops  pulcher  Tempi. 

Segestria  secoculata  (Linn.) 
Drassodes  lapidosus  (Walck.) 

D.  signifer  (C.L.K.) 

Gnaphosa  leporina  (L.  Koch) 
Micaria  pulicaria  (Sund.) 

Clubiona  subsultans  Thor. 

C.  compta  C.L.K. 

C.  trivialis  C.L.K. 

Cheiracanthium  erraticum  (Walck.) 
Zora  nemoralis  (Bl.) 

Xysticus  cristatus  (Clerck) 

Oxyptila  trux  (Bl.) 

Philodromus  aureolus  (Clerck) 

P.  aureolus  caespiticolis  Sund. 

P.  emarginatus  (Schr.) 

Salticus  scenicus  (Clerck) 

S.  cingulatus  (Panz.) 

Neon  reticulatus  (Bl.) 

Euophrys  erratica  (Walck.) 

Evarcha  falcata  (Clerck) 

Lycosa  agricola  Thor. 

L.  tarsalis  Thor. 

L.  pullata  (Clerck) 

L.  prativaga  L.  Koch 
L..  amentata  (Clerck) 

L.  nigriceps  Thor. 

L.  lugubris  (Walck.) 

Tarentula  pulverulenta  (Clerck) 

T.  barbipes  (Sund.) 

Trochosa  terricola  Thor. 

Arctosa  perita  (Latr.) 


lA;a,d,f,g:  lC;c:  2A;h. 
lA;a,f,g,h,j:  lC;c,e:  2A;j. 

2C;  j. 
lA;a,j. 
lA;j. 
lA;a. 

lA;a,f,g,j:  lC;c:  2B;j. 

lA;a,g,j:  2B;j. 

lA;h,j. 

lA;h. 

lA;a,j. 

IB  (Locket  & Millidge,  1951). 

lA;a. 

lA;a,f,h. 

lA;j:  2A;a. 

lA;a. 

lA;a,f,g,j:  2A;g. 

lA;a,j. 

lA;a,f,g. 

lA;a,g,j. 

lA;a,j. 

1 A ; j . 

lA;a,j. 

lA;a,j. 

lA;a. 

lA;a,j. 

lA;a,j:  lC;c. 
lA;a,j:  lC;e:  2C;j. 
lA;a,f,g,h,j:  lC;e:  2A;f,g,h: 
2B;g,j. 
lA;a:  2C;g. 

lA;a,g,h:  2D;j:  3B;a:  3C;i. 
lA;a,d:  lC;h. 
lA;a,g,h,j. 

lA;a,f,h,j:  lC;e:  2A;h: 

2B;j:  2C;h:  3B;a:  3C;e. 
lA;a. 

!A;a,d,j. 

lA;a. 
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A.  alpigena  (Doleschall) 

Pirata  piraticus  (Clerck) 

Pisaura  mirabilis  (Clerck) 

Textrix  denticulata  (Oliv.) 

Cryphoeca  silvicola  (C.L.K.) 

Hahnia  montana  (Bl.) 

Steatoda  bipunctata  (Linn.) 

Theridion  sysiphium  (Clerck) 

T.  impressum  L.  Koch 
T.  varians  Hahn 
T.  bellicosum  Sim. 

T.  pallens  Bl. 

Robertas  lividus  (Bl.) 

Pholcomma  gibbum  (Westr.) 

Theonoe  minutissima  (O.P.  Camb.) 
Tetragnatha  extensa  (Linn.) 

Meta  segmentata  (Clerck) 

M.  segmentata  mengei  (Bl.) 

M.  merianae  (Scop.) 

Araneus  diadematus  Clerck 
A.  quadratus  Clerck 
A.  cornutus  Clerck 
A.  scolpetarius  Clerck 
A.  umbraticus  Clerck 
A.  sturmi  (Hahn) 

A.  cucurbitinus  Clerck 
Z ygiella  stroemi  (Thor.) 

Cyclosa  conica  (Pall.) 

Ceratinella  brevipes  (Westr.) 
Walckenaera  acuminata  Bl. 

Wideria  antica  (Wid.) 

W.  cucullata  (C.L.K.) 

W.  capito  (Westr.) 

Cornicularia  karpinskii  (O.P.  Camb.) 

C.  cuspidata  (Bl.) 

Dicymbium  tibiale  (Bl.) 

Entelecara  erythropus  (Westr.) 

Moebelia  penicillata  (Westr.) 
Dismodicus  bifrons  (Bl.) 

D.  elevatus  (C.L.K.) 

Hypomma  bituberculatum  (Wid.) 
Metopobactrus  prominulus  (O.P. Camb.) 
Gonatium  rubens  (Bl.) 

G.  rubellum  (Bl.) 

Peponocranium  ludicrum  (O.P. Camb.) 
Pocadicnemis  pumila  (Bl.) 

Oedothorax  agrestis  (Bl.) 

Oe.  retusus  (Westr.) 

Oe.  apicatus  (Bl.) 

Cnephalo cotes  obscurus  (Bl.) 

Evansia  merens  O.P. Camb. 

Tiso  aestivus  (L.  Koch) 

Minyriolus  pusillus  (Wid.) 

Tapinocyba  pallens  (O.P. Camb.) 
Monocephalus  fuscipes  (Bl.) 

Micrargus  herbigradus  (Bl.) 


3B;a. 

2A;a,(h. 

!A;a,g,h,j- 

lA-a 

lA;a,f,g,h,j:  lC;e:  2A;f:  3C;a. 

lA;a,d,g. 

lA;j. 

lA;a,j:  2B;j. 

lA:,a. 

lA;a,j. 

lA;a. 

lA;j. 

lA;a,f,g:  lC;c:  2A;f. 

lA;a. 

lA-a. 

lA;a,g,h,j:  lC;e:  2A;f,g,h:  2C;g. 
lA;a,j. 

lA;d,f,g,h,j:  lC;c,e:  2A;f,g. 
lA;j. 

lA;g,h,j:  lC;e. 
lA;a,h,j. 

lA;a,g,j:  2A;f,g,i. 

lA;j. 

lA;a,b. 

lA;a,f,j< 

lA;a,f,g5j:  lC;c. 
lC;e. 

lA;a,g,j  : lC;c. 

lA;a. 

lC;e. 

lA;d. 

lA;a,f. 

3B;a. 

3A;g:  3B;a. 

lA;a,j. 

lA;d. 

lA;a. 

lA;f. 

lA;f. 

lB;a. 

lA;j. 

lAa 

lAjaij:  2B;f,h:  2C;h. 

lA;a,f. 

lA;a. 

lA;a. 

lA;a:  2A;a. 

] A;a. 
lA;j. 
lA;a. 
lA;a. 

2D;j:  3A;h:  3C;a,e:  3D;a. 

lA;a. 

lA;a. 

lA;a,f,j- 

lA;a. 
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Savignia  frontata  (Bl.) 

lA;f,j:  2A;f:  3C;e. 

Caledonia  evansi  O.P.Camb. 

3C;a:  3D;a. 

Collinsia  holmgreni  (Thor.) 

3A;g,h,j:  3B;a:  3C;a,e,i. 

Scotargus  inerrans  (O.P.Camb.) 

lA;a. 

Erigone  dentipaplpis  (Wid.) 

lA;a,d:  2A;a:  3C;c. 

E.  atra  (Bl.) 

lA;a. 

E.  promiscua  (O.P.Camb.) 

3C;e. 

E.  arctica  (White) 

2A;a. 

E.  tirolensis  L.  Koch 

2D;j:  3A;g,h,j:  3B;a:  3C;a,e. 

Rhaebothorax  morulu.s  (O.P.Camb.) 

2D;j:  3D;j. 

Hilaira  excisa  (O.P.Camb.) 

lA;a. 

H.  frigida  (Thor.) 

2D;j:  3A;g,h,j:  3B;a:  3C;a,i: 
3D;a. 

Porrhomma  pallidum  Jacks. 

lA;f. 

Syedrula  innotabilis  (O.P.Camb.) 

lA;a:  2D;j. 

Agyneta  subtilis  (O.P.Camb.) 

lA;a. 

A.  conigera  (O.P.Camb.) 

lA;a. 

A.  cauta  (O.P.Camb.) 

lA;a 

Meioneta  gulosa  (L.  Koch) 

3C;a,e. 

M.  nigripes  (Sim.) 

3A;h:  3C;a:  3D;a. 

Microneta  viaria  (Bl.) 

lA;a. 

Centromerus  prudens  (O.P.Camb.) 

3A;g. 

C.  arcanus  (O.P.Camb.) 

lA;a:  2C;h. 

C.  dilutus  (O.P.Camb.) 

lA;a. 

Centromerita  bicolor  (Bl.) 

lA;d:  lC;e. 

Oreonetides  abnormis  (Bl.) 

lA;a,f. 

O.  vaginatus  (Thor.) 

2D ; j : 3A;g,h:  3C;e,i:  3D;i. 

Macrargus  rufus  (Wid.) 

lA;d,f. 

M.  rufus  carpenteri  (O.P.Camb.) 

3C;i. 

Bathyphantes  concolor  (Wid.) 

lA;a. 

B.  parvulus  (Westr.) 

lA;j. 

Poeciloneta  globosa  (Wid.) 

2C;h. 

Drapetisca  socialis  (Sund.) 

lA;d. 

Tapinopa  longidens  (Wid.) 

lA;d. 

Labulla  thoracica  (Wid.) 

lA;f,g. 

Stemonyphantes  lineatus  (Linn.) 

lA;j. 

Bolyphantes  luteolus  (Bl.) 

lA;d:  lC;h. 

Lepthyphantes  alacris  (Bl.) 

lA;i:  2A;f. 

L.  whymperi  F. O.P.Camb. 

2C;h:  3B;a:  3C;a. 

L.  obscurus  (Bl.) 

lA;a,  f,i:  lC;c. 

L.  tenuis  (Bl.) 

lA;d,g:  2C;h. 

L.  zimmermanni  Berkt. 

lA;a,j:  lC;c:  2A;a:  2C;g,h: 
3C;a,i. 

L.  cristatus  (Menge) 

. lA;j. 

L.  Mengei  Kulcz. 

2D ; j. 

L.  flavipes  (Bl.) 

1 A;d,j. 

L.  tenebricola  (Wid.) 

lA;a,f,j:  lC;c. 

L.  ericaeus  (Bl.) 

!A;a;  2A;f. 

L.  angulatus  (O.P.Camb.) 

2A;j. 

L.  audax  Sor. 

3B;a. 

L.  expunctus  (O.P.Camb.) 

lA;a,d:  lC;c. 

Plelephora  insignis  (Bl.) 

lA;d. 

Linyphia  montana  (Clerck) 

1 A ; j . 

L.  clathrata  Sund. 

lA;a. 

L.  peltata  Wid. 

lA;a,d,f,g:  lC;e:  3A;j. 

E.  pusilla  Sund. 

lA;a,g,j. 
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Jackson  (1915)  remarked  on  his  failure  to  find  in  Rothiemur- 
chus  forest  three  species  he  had  previously  taken  in  the  Black 
Wood  of  Rannoch  (Jackson  1914),  namely,  Clubiona  subsultans , 
Robertus  scoticus  and  Zygiella  stroemi.  Of  these,  two  have  since 
been  recorded  and  only  the  rare  R.  scoticus  remains  unknown 
from  the  Cairngorm  region.  The  record  of  S cotargus  inerrans  is 
surprising  : this  was  listed  by  Jackson  (1915)  as  Corypheous  for- 
tunatus  which  is  apparently  synonymous  with  S.  inerrans  (Bris- 
towe  1941).  All  the  other  British  records  for  this  species  are  from 
the  south  of  England,  apart  from  a dubious  record  in  Cumber- 
land (Bristowe  1939),  and  the  typical  habitats  of  “wet  meadows  ; 
on  sandhills  among  marram  grass”  (Locket  & Millidge  1953)  are  not 
in  Rothiemurchus  forest.  Therefore  the  record  of  S.  innerans  should 
be  viewed  with  some  reserve.  The  finding  of  Araneus  scolpetarius 
by  Forman  at  Loch  Morlich  is  interesting  as  it  is  the  first  record 
of  this  species  from  Scotland.  In  general  it  may  be  said  that  al- 
though a large  number  of  species  have  been  taken  from  the  pine 
woods,  especially  from  Rothiemurchus,  the  density  of  the  spider 
population  did  not  appear  to  be  as  great  as  in  the  Black  Wood 
of  Rannoch  (Roy  1955). 

Almost  all  the  typical  mountain  species  listed  by  Bristowe 
(1939)  occur  on  the  Cairngorm  plateau.  Only  three  which  might 
reasonably  have  been  expected  were  not  taken  by  me  ; these  are 
Micaria  alpigena,  Lycosa  trailli  and  Entelecara  errata.  The  ap- 
parent absence  or  L.  trailli  is  the  most  surprising  as  this  species 
has  been  recorded  from  “Mountains,  near  Braemar”  (Bristowe 
1939)  and  it  would  have  been  expected  to  occur  on  the  Cairn- 
gorms. Further,  it  is  a rather  conspicuous  species  and  unlikely 
to  have  been  overlooked.  It  is  also  disappointing  that  the  rare  and 
conspicuous  Arctosa  alpigena  has  not  been  collected  recently 
although  it  was  taken  by  Jackson  (1915).  The  ocurrence  of  Mac- 
rargus  rufus  carpenteri  on  Ben  Macdhui  is  interesting  as  this  rare 
species  has  previously  been  recorded  from  only  a very  few  scat- 
tered localities. 

Many  of  the  species  taken  on  the  tops  were  extremely  plenti- 
ful there  : in  July  1958,  for  instance,  large  numbers  of  Collinsia 
holmgreni  (<?  & 9)  and  of  Hilaira  frigida  (9)  were  found 
under  stones  on  the  top  of  Braeriach.  Several  specimens  each  of 
Tiso  aestivus  (3  & 9),  Erigone  tirolensis  (9),  Meioneta  nig- 
ripes  (9)  and  Oreonetides  vaginatus  (9)  were  also  taken  at 
the  same  time.  The  relative  abundance  of  those  small  species 
makes  the  failure  to  find  the  large  L.  trailli  and  A.  alpigena  the 
more  surprising. 
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I am  very  grateful  to  Colonel  Grant  for  his  permission  to 
camp  in  Rothiemurchus  Estate  and  to  the  Nature  Conservancy 
for  granting  facilities  for  my  work.  I am  also  deeply  indebted  to 
Drs  Lynda  M.  H.  Roy  and  J.  A.  Owen  for  their  help  in  collecting 
and  to  Dr  A.  F.  Millidge  for  checking  the  identifications  of  the 
rarer  Linyphiids. 
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The  authors  wish  to  thank  all  who  have  contributed  specimens  and 
information  to  the  preparation  of  this  list.  They  are  indebted  to 
Dr  A.  C.  Stephen,  of  the  Royal  Scottish  Museum,  Mr  D.  W.  Tuc- 
ker, Mr  G.  Palmer  and  Mr  A.  C.  Wheeler,  of  the  British  Museum 
(Natural  History)  and  to  Dr  J.  H.  Fraser,  of  the  Marine  Laboratory, 
for  assistance  with  the  identification  of  certain  specimens. 


Hexanchus 

griseus  (Bonnaterre)  - 

- Six-gilled  Shark 

Date 

Position 

Method  Length 

cm 

Sex 

4th  March 
30th  May 
21st  I uly 

27'  off  Flugga 
Sulisker 
North  Rona 

Trawl 

Trawl 

Trawl 

161 

188 

F 

F 

Cetorhinus  maximus  (Gunner)  - 

- Basking  Shark 

Date 

Position 

Method 

Length 

cm 

Sex 

28th  February 
18th  October 
25th  October 

off  Portree  Bay  (50  fm) 
Rosemarkie  Bay 
off  Rattray  Head 

Ground  net 

Stranded 

Trawl 

671 

371 

M 

F 

Carcliarinus  glaucus  (L.)  — 

Blue  Shark 

Date 

Position 

Method 

Length 

cm 

Sex 

17th  September 

Rockall  Bank 

Great-line 

229 

F 

Mustelus  mustehis  (L.)  — Smooth-hound 

One  fish  was  identified  on  Aberdeen  market  from  the  Moray 
Firth. 


Oxynotus  paradoxus  Frade  — no  common  name 

In  April  four  specimens  of  this  small  shark,  previously  recor- 
ded only  once  from  Scottish  waters  (Stephen  1933),  were  caught 
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by  a Fleetwood  trawler  70'W  of  Barra  Head  in  320  fathoms.  One, 
a female  of  82  cm,  is  now  in  the  British  Museum. 

Scymnorhimts  licha  (Bonnaterre)  - “Darkie  Charlie” 

Date  Position  Method  Length 

cm 

7th  February  off  Cape  Wrath  Trawl 

1st  August  off  Fetlar,  Shetland  Seine  144 


Somniosus  microcephalus  (Schneider)  — Greenland  Shark 

Krefft  (1960)  recorded  a female,  c 4 m long,  from  the  north- 
eastern North  Sea  in  February.  Scottish  records  were  as  follows  : 


Date 

Position 

Method 

Length 

Sex 

29th  April 

107'  NE  x N Buchan  Ness 

Trawl 

cm 

391 

F 

November 

120'  NE  Aberdeen 

Trawl 

427 



4th  December 

180'  NE  x E Aberdeen 

Trawl 

351 

F 

The  stomach  of  the  first  fish  contained  cod,  tusk,  hake,  catfish, 
some  smaller  gadoids  and  porpoise  remains,  including  a.  complete 
foetus. 

Squatina  squatina  (L).  — Angel-fish 

Date  Position  Method  Length  Sex 

cm 

16th  May  Solan  Bank  Trawl  110  F 

Torpedo  nobiliana  Bonaparte  — Electric  Ray 

Daie  Position  Method  Length  Breadth  Sex 

cm  cm 

10th  November  12'  N x E Buckie  Seine  — 41 

19th  December  15'  NE  Lossiemouth  Seine  82.5  56  F 

An  electric  ray  of  85  cm  was  also  landed  in  Germany  from  NW 
of  Lewis  in  November  (Krefft  1960). 

Myliobatis  aquila  (L.)  — Eagle  Ray 

Date  Position  Method  Length  Breadth  Sex 

cm  cm 

3rd  November  Wee  Bankie,  E of  Isle  of  May  Seine  90  52  F 

The  Fishing  News  for  8th  August  reported  the  landing  of  an- 
other eagle  ray  at  Portstewart,  Northern  Ireland,  presumably  from 
local  grounds. 
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Acipenser  sturio  L.  — 

Sturgeon 

Date 

Position 

Method 

Length 

Weight 

cm 

kg 

23rd  January 

8'  N x E Bell  Rock 

Trawl 

142 

11.1 

7th  August 

Off  Tod  Head 

Trawl 

— 

12.7 

23rd  December 

3%'  NWW  Whitehills 

Seine 

168 

25.4 

26th  December 

off  Summer  Isles,  Minch  Trawl 

220 

57.1 

These  records  show  the  continuing  decline  in  the  numbers  of 
sturgeons  in  Scottish  waters  since  1954.  Evidence  of  a similar  trend 
elsewhere  round  the  British  Isles  is  provided  by  the  smaller  num- 
ber of  this  species  reported  in  trade  journals.  In  1958  only  three 
fish  were  reported,  two  at  Newlyn  and  one  at  Lowestoft,  all 
the  first  two  months. 


in 


Alosa  alosa  (L.)  — Allis 

Shad 

Date 

Position 

Method 

Length 

cm 

Sex 

* 3rd  March 
24th  July 

Firth  of  Clyde 
Mouth  of 

R.  Kanaird  (W.Ross) 

Seine 

Salmon 

net 

35.5 

52.2 

F 

M 

* feeding  on  pandalids  and  schizopods. 


Alosa  finta  (Cuvier)  — Twaite  Shad 


Date 


Position 


25th  January  off  Black  Dog,  Aberdeen  Seine 

7th  February  15'NW  x N Kinnaird  Head  Seine 

4th  March  6'N  x W Macduff  Seine 

* feeding  on  sandeels  and  natant  decapod  Crustacea 


Method  Length  Sex 
cm 

29.8  F 

28.6  — 

45.9 


Engraulis  encrasicholus  (L.)  — Anchovy 


Two,  18  and  19  cm,  were  taken  in  the  Moray  Firth,  57°52'N  - 
30ll'W,  on  lOthe  November. 


Bathylagus  sp.  - no  common  name 

An  unknown  species  of  Bathylagus , 17  cm  long,  was  caught  in 
a plankton  net  south-west  of  Scotland,  55°28  N 11  05  W,  on  1st 
October.  This  fish  is  now  in  the  British  Museum. 
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Scomber 

esox  saurus  (Walbaum) 

— Saury  Pike 

Date 

Position 

Method 

Length 

Sex 

7th  January 

Collieston,  Aberdeenshire 

Stranded 

CTYl 

36.0 

M 

27th  January 

South  Ronaldsay,  Orkney 

— 

36.2 

F 

11th  February 

Quendale  Bay,  Shetland 

Stranded 

38.3 

F 

30th  July 

Shetland 

— 

35.8 

_ 

— August 

20'  NW  Dunnet  Head 

Washed  on 
board 

— 

— 

16th  September 

61°28'N  - 3°42'W 

Surface 

plankton 

net 

— 

26th  October 

Sule  Skerry 

Washed  on 
board 

31.7 

— 

1st  December 

May  Island 

18'  NE  x N Lossiemouth 

Stranded 

33.3 

M 

18th  December 

Seine 

35.6 

20th  December 

Freswick,  Caithness 

Stranded 

35.0 

— 

In  addition,  five  sauries  were  stranded  in  different  parts  of 
Shetland  during  a gale  from  12th  to  14th  December  and  five  more 
were  washed  ashore  in  Unst  at  various  times  during  the  same 
month.  On  21st  December  a shoal  stranded  at  Saltburn  on  the 
Cromarty  Firth.  These  records  indicate  the  presence  of  greater 
numbers  of  this  fish  in  Scottish  waters  than  for  some  years. 

Strandings  have  also  been  recorded  from  the  East  Anglian 
coast  by  Wheeler  and  Mistakidis  (1960). 

Belone  belone  (L.)  — Garfish 

Carfish  remains  were  found  in  the  stomach  of  a male  15  lb 
salmon,  caught  by  rod  five  miles  up  the  River  Dee  from  Aberdeen 
on  2nd  May. 

This  record  is  of  interest  because  of  similar  records  from  the 
Tweed  and  from  the  Tay  (Rae  & Wilson  1956  and  1961).  Other 
records  were  as  follows  : 


Date 

Position 

Method 

Length 

cm 

Sex 

3rd  May 

60°17'N  — 0°53'E 

Trawl 

33 



5th  September 

95'  SSE  Aberdeen 

Drift 

net 

72,  74 

F 

23rd  October 

Between  Peterhead 
and  Aberdeen 

Washed 
on  board 

70 

F 

4th  November 

70’  NNE  Fraserburgh 

Washed 
on  board 

48 

— 

* two  fish,  one  feeding  on  Calanus. 

Entelurus  aequoreus  (L.)  — Ocean  or  Snake  Pipe-fish 
A post-larval  specimen  was  taken  in  a plankton  net  west  of 
Eire  54°10,N  — 12°10'W)  on  5th  October. 

Coelorhynchus  coelorhynchus  (Risso)  — Grenadier 
Six  fish,  17  to  19  cm  long,  were  trawled  NW  of  Shetland 
(60°59'N  — 2°12'W,  205-230  fm)  on  19th  December. 
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Malacocephalus  laevis  (Lowe)  — Grenadier 


Date 

29th  September 
30th  September 
19th  December 


Position 


58°01'N  - 9°28'W  (355  m) 
57°33'N  - 9°35'W  (329  m) 
60°59'N  - 2°12'W 


Number  of 
specimens 
8 
9 
2 


Length 
(range  in  cm) 
37-50 
32-43 
41-43 


Onos  tricirratus  (Bloch)  — Three-bearded  Rockling 

Appearing  occasionally  in  Scottish  trawl  and  seine-net  catches 
from  the  beginning  of  November  to  the  end  of  February,  this 
fish  is  very  scarce  at  other  times;  one  was  taken  in  a lobster  pot 
off  Bressay,  Shetland,  on  7th  October. 


Raniceps  raninus  (L.)  — Lesser  Fork-beard 


Date 

Position 

Method 

Length 

cm 

Sex 

13th  February 

off  Aberdeen 

Trawl 

23.6 

M 

20  th  February 

Smith  Bank 

Seine 

21.7 

M 

17th  April 

6'  SE  Wick 

Seine 

18.4 

— 

Lampris  guttatus  (Briinnich)  — Opah  or  Moon-fish 

Although  this  species  was  not  recorded  in  Scotland,  one  fish, 
113  cm,  was  taken  by  a German  vessel  off  the  Butt  of  Lewis  in 
August  (Krefft  1960). 


Trachypterus  arcticus  (Briinnich)  — Deal-fish 

A large  specimen  was  caught  by  an  English  trawler  off  St. 
Kilda  at  the  end  of  July  and  a post-larval  fish  was  taken  by  a re- 
search vessel  west  of  Eire  (54°10'N  — 12°10'W)  on  5th  October. 
Krefft  (1960)  also  recorded  the  capture  of  a deal-fish  of  181  cm 
at  58°35'N  — 2°35'E  in  November. 


Brama  rati  (Bloch)  — Ray’s  Bream 


Date 

Position 

Method 

Length 

cm 

59.7 

Sex 

7th  August 

Rockall  Bank 

Great-line 

* 2nd  October 

53°20'N  — 13°35'W 

Trawl 

40,  43 

— 

13th  October 

5'  ENE  Lossiemouth 

Seine 

56.2 

F 

29th  November 

Mar  Bank 

Trawl 

40,  43 

- — 

f 1st  December 

Loch  Canon,  W.  Ross 

— 

52.0 

— 

* two  fish  f feeding  on  whiting 
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Mulllus  surmuletus  L.  — Red.  Mullet 

Date 

Position 

Method 

Length 

Sex 

8 th  February 

60'E  x N Buchan  Ness 

Seine 

cm 

31.5 

F 

19th  February 

off  Aberdeen 

Trawl 





28th  July 

off  Fetlar,  Shetland 

Seine 

21.5 

M 

26th  September  Rhu  Hanish,  S.  of 

Campbeltown 

Seine 

28.5 

F 

Spondyliosoma  cantharus  (Gmelin) 

— Black  Bream 

Date 

Position 

Method 

Length 

28th  February 

SW  x W Sumburgh  Head 
Cepola  rubescens  L.  — Red 

Trawl 

Band-fish 

Ctrl/ 

33 

Six  were  taken  by  a fishing  vessel  off  the  Heads  of  Ayr,  Firth 
of  Clyde,  on  11th  December.  One  fish,  sent  to  the  laboratory  for 
identification,  proved  to  be  female  of  35  cm  feeding  on  Meganyc- 
tiphanes. 


Labrus  mixtus  L.  — Cuckoo  Wrasse 

Eight  fish  were  reported  during  the  year  — four  from  the 
Moray  Firth  (one  each  in  January,  May,  June  and  October),  three 
from  north  of  Scotland  (one  in  June,  two  in  July)  and  one  from 
south-west  of  Skye  in  May. 

Crenilabrus  melops  (L.)  — Gilt-head 

Records  of  this  native  wrasse  have  been  lacking  in  recent  years. 
Four,  however,  were  reported  during  1958.  Three  of  these  were 
from  Argyllshire  — one  each  from  Loch  Shira  and  Loch  Fyne,  by 
beach  seine  on  10th  May,  and  one  from  Loch  Sween  on  30th 
May.  The  fourth  was  found  in  a lobster  creel  one  mile  east  of  the 
entrance  to  Leith  Docks  on  1st  October.  These  fish  were  from  17 
to  28.5  cm  long. 

Ctenolabrus  rupestris  (L.)  — Goldsinny 

A small  fish  of  8.3  cm  was  caught  by  beach  seine  at  the  Otter 
Ferry,  Loch  Fyne,  on  11th  May. 

Trachinus  draco  L.  — Greater  Weever 
Date  Position  Method  Length  Sex 

CTfl 

15th  March  50'  S Aberdeen  Trawl  37.4 

3rd  October  4V2'  off  Tarbet  Ness  Seine  26.0  F 
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Aphanopus  carbo  Lowe  — Black  Scabbard-fish 

Two  females,  of  105  and  112  cm,  were  caught  by  great-line 
on  George  Bligh  Bank  on  31st  July. 


Anarhichas  latifrons  Steenstrup  and  Hallgrimsson  — „Jellycat” 


Date 

16th  May 
27  th  May 
5th  June 


Position 

Method 

Length 

cm 

Sex 

6'  N x W Kinnaird  Head 

Line 

109 

F 

M unken  Rock,  Faroe 

Trawl 

112 

— 

Viking  Bank 

Line 

100 

— 

Fierasfer  dentatus  Cuvier  — Pearl-fish  or  Fierasfer 

Four  specimens,  of  25  to  27  cm,  were  taken  by  research  ves- 
sels in  November  at  61°01'N  — 0°30'W  to  0°35'W. 


Centrolophus  niger  (Gmelin)  — Black-fish 
One  was  taken  by  trawl  100'  E of  Aberdeen  on  22nd  February. 


Mugil  auratus  Risso  — Golden  Grey  Mullet 

This  fish  was  caught  off  North  Berwick  in  April  by  Mr.  B. 
Pearson  who  presented  it  to  the  Royal  Scottish  Museum  where  it 
was  identified  by  Dr.  A.  C.  Stephen. 

Scorpaena  dactyloptera  Delaroche  — Blue-mouth 

Twenty-three  fish,  of  15  to  37  cm,  were  caught  off  north-west 
Shetland  (60°59'N  - 2°12'W)  in  19th  December. 

Trivia  lucerna  L.  — Yellow  Gurnard  or  Tub 

O 

One  fish,  of  51  cm,  was  reported  from  off  Aberdeen  on  6th 
December. 

Trivia  lineata  Gmelin  - Streaked  Gurnard 

O 

This  rare  gurnard,  a female  of  35  cm,  was  taken  between 
Bressay  and  Mousa,  Shetland,  on  5th  May. 

Balistes  capriscus  Gmelin  — Trigger-fish  or  File-fish 

The  first  Scottish  record  for  many  years  was  found  on  Mach- 
rihanish  beach,  Argyllshire,  on  14th  November.  The  fish,  which 
had  been  damaged  by  sea-birds,  measured  54  cm.  It  is  now  in  the 
Royal  Scottish  Museum. 
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Antennarius  radiosus  Garman  — Frogfish 

A post-larval  specimen  of  this  fish  was  taken  in  a plankton 
net  west  of  Eire,  54°10'N  — 12°10'W,  on  5th  October  (see  Palmer 
1960). 

Rare  fish  records  from  Scottish  waters  were  less  numerous  in 
1958  than  in  any  year  since  1951.  This  was  not  due  to  the  presence 
of  fewer  species  in  the  area  but  to  a scarcity  of  most  of  the  fishes 
regularly  reported  in  these  lists.  For  example,  only  five  Ray's 
bream  were  recorded  compared  with  19  to  21  in  each  of  the  pre- 
ceding three  years  and  39  in  1952  and  only  one  black  bream  in- 
stead of  the  yearly  average  of  six  over  the  period  1954  to  1957 
inclusive. 

Numbers  of  the  blue-mouth  (Scorpaena),  the  red  mullet  and 
the  yellow  gurnard  were  also  well  below  average.  Records  of  the 
last  two  species  are  generally  dependent  on  a northward  move- 
ment of  these  fish  from  the  southern  North  Sea  in  the  last  four 
months  of  the  year.  On  this  occasion,  however,  the  movement 
appears  to  have  been  negligible  as  only  one  of  each  species  was 
recorded  between  1st  September  and  31st  December. 

In  spite  of  this  scarcity  of  rare  fish  the  list  is  characterised 
by  several  interesting  features.  In  the  first  place  no  fewer  than 
eight  species  appear  for  the  first  time  since  1st  January  1951. 

One  of  these,  Antennarius , was  caught  to  the  west  of  Eire  but 
the  other  seven,  Oxynotus,  Bathylagus , Coelorhynchus,  Cepola, 
Crenilabrus , Mugil  auratus,  and  Batistes  were  all  from  Scottish 
waters  where  most  of  them  are  extremely  rare.  Secondly,  the  saury 
pike  records  throughout  the  year  indicate  greater  numbers  of  this 
pelagic,  Atlantic  species  in  Scottish  waters  than  at  any  time  in 
the  last  eight  years. 

Finally,  the  list  includes  two  Arctic  fishes,  the  Greenland  shark 
and  the  “jellycat”,  Anarhichas  latifrons , neither  of  which  has  been 
found  in  the  North  Sea  for  a number  of  years.  Greenland  sharks 
were  fairly  common  in  the  North  Sea  until  about  1895  but  from 
that  year  they  became  very  rare  and  their  disappearance  has  been 
linked  with  the  rise  in  the  temperature  of  Arctic  seas  since  the 
beginning  of  the  present  century  (Taning  1949  and  Fridriksson 
1949).  The  presence  of  these  fish  in  1958  would  seem  to  suggest 
some  northern  influence  in  the  northern  North  Sea  but  there  ap- 
pears to  be  little  evidence  in  support  of  this  from  hydrographic 
observations. 
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Grateful  acknowledgment  is  made  to  fishermen  and  others  who 
supplied  material  for  this  list.  In  particular,  the  authors  thank 
Dr  A.  J.  MacLeod,  Lochmaddy,  Mr.  Mackillop,  Glagow,  Mr.  A. 
McLeod,  Duraclete,  Harris,  and  Mr  A.  C.  MacDougall,  Tiree,  for 
specimens  and  information  relating  to  the  saury  pike  strandings 
on  the  Western  Isles,  and  Mr  J.  W.  Dunbar,  Sutherland,  for  de- 
tails of  the  strandings  of  the  same  species  in  Loch  Fleet. 

Hexanchus  griseus  (Bonnaterre)  — Six-gilled  Shark 

Date  Position  Method  Length  Sex 

cm 

9th  July  North  Rona  Trawl  234  F 

3rd  December  8'  off  Whiten  Head  Trawl  257  M 

Cetorhinus  maximus  (Gunner)  — Basking  Shark 

Despite  an  apparent  scarcity  of  basking  sharks  on  the  west 
of  Scotland  during  the  summer,  several  were  landed  by  Aberdeen 
trawlers  in  July  from  North  Sea  and  north  of  Scotland  grounds. 
The  growing  tendency  of  fishermen  to  bring  this  and  other  sharks 
ashore,  instead  of  throwing  them  overboard  as  formerly,  would 
appear  to  be  due  in  some  measure  to  their  use  for  fish  meal  manu- 
facture. The  following  November  records  are  of  scientific  interest 
since  they  help  to  confirm  that  all  basking  sharks  do  not  leave 
Scottish  waters  at  the  end  of  their  normal  season  : 

1st  November,  two  fish  observed  off  Newtonhill,  Kincar- 
dineshire ; 

4th  November,  one  small  fish  caught  by  seine  net  off 
Cullen,  Banffshire  ; 

11th  November,  one  fish  caught  by  ground  net  off  Portree, 
Isle  of  Skye. 

Carcharinus  glaucus  (L.)  — Blue  Shark 

One  fish  of  152  cm  was  taken  by  drift-net  3'  ENE  of  Tiumpan 
Head,  Lewis,  on  15th  September. 
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Scymnorhinus  licha  (Bonnaterre)  — “Darkie  Charlie” 

A fish  of  91  cm  was  caught  on  Lousy  Bank  on  15th  August. 


Somniosus  microcephalus  (Schneider)  — Greenland  Shark 


Date 

Position 

Method  Length 

Sex 

cm 

2nd  February 

20'  SSE  to  SE  Fuglo 

Trawl  229 

3rd  February 

off  Cape  Wrath 

Trawl  457 

16th  March 

F uglo  Bank 

Trawl  259 

M 

Squatina  squatina  (L.)  - 

- Angel-fish 

Date 

Position 

Method  Length 

Sex 

cm 

5th  February 

Butt  of  Lewis 

Trawl  46 

— 

25th  April 

North  Minch 

Seine  127 

F 

Torpedo  nobiliana  Bonaparte 

— Electric  Ray 

Date 

Position 

Method  Length  Breadth  Sex 

cm  cm 

2nd  February 

4'  SE  Clythness 

Seine  71.7  49.0 

F 

2nd  April 

21'  NNE  Macduff 

Seine  67.5  41.7 

F 

15th  June 

2'  N Aberdeen 

Seine  61.6  38.1 

— 

6th  October 

Shetland 

Seine  61.8  41.5 

F 

Acipenser  sturio  Im- 

Sturgeon 

Date 

position 

Method  Length 

Weight 

cm 

kg 

28th  March 

Buchan  Ness 

Trawl  — 

6.34 

2nd  April 

80'  E Aberdeen 

Trawl  — 107.96 

— May 

West  of  Scotland 

Seine  152 

24.95 

5th  August 

Grangemouth,  Firth 

Salmon 

31.75 

of  Forth 

net 

— December 

9' NNE  Macduff 

Seine  — 

9.53 

Reports  of  at  least  five  sturgeons,  taken  by  English  vessels, 
appeared  in  the  Fishing  News  at  various  times  — three  off  the 
Cornish  coast  in  May,  June  and  November  and  two  from  the 
Norwegian  Deep  in  December. 

Alosa  alosa  (L.)  — Allis  Shad 

Date  Position  Method  Length  Sex 

cm 

26th  January  Kilbrennan  Sound  Seine  58 

20th  August  25'ENE  Sumburgh  Head  Trawl  47  F 
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Alosa  finta  (Cuvier)  — Twaite  Shad 


Date 

Position 

Method 

Length 

Sex 

21st  January 

3'SE  Wick 

Seine 

36 

F 

12th  February 

10'  off  Lossiemouth 

Seine 

— 

— 

4th  March 

60'  E Aberdeen 

Trawl 

46 

— 

17th  March 

72'  NNE  Fraserburgh 

Seine 

41 

F 

Sardina  pilchardus  (Walbaum)  — Pilchard 

One  pilchard  of  24  cm  was  caught  off  St.  Abbs  Head  in  Dec- 
ember in  about  30  hours’  trawling  by  F.R.S.  “Explorer”. 


Engraulis  encrasicholus  (L.)  — Anchovy 

On  5th  December  eight  anchovies,  of  11  to  22  cm,  were  caught 
in  the  Buchan  Deep  in  the  small-mesh  covering  of  a research 
vessel’s  trawl.  Three  more  specimens,  11  to  13  cm  in  length,  were 
taken  by  the  same  ship  and  in  the  same  way  off  St.  Abbs  Head 
from  21st  to  23rd  December. 


Notoscopelus  elongatus  (Costa)  — no  common  name 

This  fish,  12  cm  long,  was  found  meshed  in  the  small-mesh 
covering  of  F.R.S.  “Explorer’s”  cod-end  at  56°32'N  9°06'W  on 
25th  June. 


Scomberesox  saurus  (Walbaum)  — Saury  Pike 


Date 

Position 

Method  and  remarks 

— 

January 

Eden  Estuary, 
St.  Andrews 

Stranded,  one  fish 

13th 

February 

12  N St.  Abbs 

Remains  found  in  stomach 
of  cod 

7th 

October 

59°20'N  5°20'W 

Surface  tow-net,  F.R.S. 
“Scotia”,  12  fish,  30  to 
40  cm 

30th 

October 

Tiree 

Stranded,  37  cm 

13th 

November 

Loch  Fleet,  Sutherland. 

Many  stranded,  one  male 
36  cm 

— 

November 

South  coast  Berneray, 
Sound  of  Harris 

Shoals  stranded,  one  fish 
36  cm 

— 

November 

Lochmaddy,  Sound  of 
Harris 

Shoals  stranded,  two 
females  35,  36  cm 

19th 

December 

Between  Foula  and 
Watts  Ness 

Washed  on  board  trawler, 
female  35  cm 

26th 

December 

Unst,  Shetland 

Stranded,  female  36.5  cm 
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Belone  belone  (L.)  — Gar-fish  or  Green-bone 


Date 

c.  2nd  February 
29th  March 

18th  April 
23rd  April 
20th  August 


Position 

Heylor,.  Ronas  Voe, 
Shetland 
59°58'N  2°59'E 


195  to  220'  ENE 
Aberdeen 

220  to  240'  NEVsE 
to  NE  x E Aberdeen 
6’  NW  Hoy,  Orkney 


Method  and  Remarks 

Male  50  cm,  stranded 

Two  fish,  male  60  cm  fem- 
ale 70  cm,  in  drift-net 
catch 

1U  cwt  in  drift-net  catch 

Two  female  fish  68  and  70 
cm  by  drift-net 

One  female  fish  77.5  cm 
by  seine  net 


Coelorhynchus  coelorhynchus  (Risso)  — “Grenadier 

Thirty-nine  fish,  16  to  42  cm  long,  were  trawled  at  three  posi- 
tions on  the  edge  of  the  continental  shelf,  from  58°31'N  8°57'W 
to  57°31'N  9°33'W,  on  23rd  and  24th  June. 


Malacocephalus  Jaevis  (Lowe)  — “Grenadier” 

Ten  fish,  24  to  48  cm  long,  were  taken  at  three  positions  from 
58°32'N  7°57  W to  57°31'N  9°33'W  on  22nd  and  24th  June. 


Onos  tricirratus  (Bloch)  — Three-bearded  Rockling 

As  usual  several  three-bearded  rocklings  were  observed  in  com- 
mercial catches  during  the  winter  but  of  greater  scientific  interest 
was  the  capture  of  one  in  a lobster  pot  off  Newtonhill,  Kincar- 
dine, on  11th  August.  This  fish,  a spent  female  of  48  cm,  had  been 
feeding  on  sandeels,  amphipods  and  Pandalus. 


Raniceps  raninus  (L.)  — 

Lesser  Fork-beard 

Date 

Position 

Method  Length 

cm 

Sex 

13th  June 

off  Aberdeen 

Trawl  — 

— 

29th  October 

3'  NE  Macduff 

Seine  16.6 

F 

26th  November 

off  Bell  Rock 

Trawl  11.0 

Lampris 

guttatus  (Briinnich) 

— Opah  or  Moon-fish 

Date 

Position 

Method 

Length 

cm 

1st  June 

Tresta,  West  Shetland  Stranded 

115 

— August 

Fetlar,  Shetland 

Taken  from 
shallows 
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Trachypterus  arcticus  (Briinnich)  — Deal-fish 

A fish,  112  cm  long,  was  trawled  7'  SE  of  Fuglo,  Faroe,  in 
February. 

Hoplostethus  mediterraneus  Cuvier  and  Valenciennes  — 
no  common  name 

Four  fish,  from  14  to  16  cm  long,  were  trawled  at  two  positions 
west  of  St.  Kilda  on  23rd  and  24th  June. 

Morone  labrax  (L.)  — Bass 

This  species  was  numerous  in  Loch  Ryan,  Wigtownshire,  in 

July- 


Polyprion  cimericanum  (Schneider)  — Stone  Bass 

One  fish,  a maturing  male  of  58  cm,  was  caught  by  trawl  off 
North  Rona  on  18th  June. 

Epigonus  telescopus  (Risso)  - no  common  name 

Seventeen  fish,  size  range  20  to  37  cm,  were  caught  by  F.R.S. 
“Explorer”  at  58°3'N  8°57'W  (west  of  St.  Kilda)  on  23  rd  June. 

Naucrates  ductor  (L.)  — Pilot-fish 

One  specimen  of  26.3  cm  was  caught  by  seine-net  8'  NE 
Tiumpan  Head  on  24th  September. 


Brama  rail  (Bloch)  — Ray’s  Bream 


Date 

Position 

Method 

Length 

Sex 

28th  July 

7-8'  W Sydero,  Faroe 

Trawl 

cm 

59 

F 

27th  August 

Noup  Deep,  Orkney 

Trawl 

54 

M 

* 29th  August 

off  Flugga,  Shetland 

Trawl 



10th  September 

21'  NW  x W Flugga 

Trawl 

61 

M 

12t)h  September 

off  Ronas  Voe,  Shetland 

Trawl 

13th  September 

18-20' WNW  Flugga 

Trawl 

59 

F 

„ 

„ „ 

Trawl 

57 

M 

23rd  September 

40'  NW  Sule  Skerry 

Trawl 

61 

F 

,,  „ 

Trawl 

60 

F 

6th  October 

off  Fair  Isle 

Trawl 

58 

F 

20th  December 

Fame  Islands 

Stranded 

57 

M 

* two  fish 


One  fish  had  been  feeding  on  Pandalus,  three  on  Meganyc - 
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tiphanes  norvegicus  and  one  on  Sepiolo.  Of  the  nine  fish  received 
at  the  laboratory  for  examination  all  were  infested  in  the  flesh  by 
larval  cestodes. 


Spondyliosoma  cantharus  (Gmelin) 

— Black  Bream 

or  Old 

Wife 

Date 

Position 

Method 

Length 

CTYl 

Sex 

26th  lanuary 

23'  NE  x E Wick 

Seine 

25 

F 

4 th  February 

Viking  Bank 

Trawl 

39 

M 

10th  February 

off  Foula 

Trawl 

39 

M 

23rd  December 

6'  N x E Buckie 

Seine 

40 

M 

Box  hoops  (L.)  — Bogue 

This  fish,  the  second  record  from  Scottish  waters,  was  caught 
by  drift-net  ’ in  Camustinavaig  Bay,  4 miles  south  of  Portree,  on 
3rd  September.  The  fish,  which  was  24.3  cm  long  and  weighed 
146  g,  has  been  preserved  at  the  laboratory.  It  was  caught  by 
Mr  Charles  Macrae  and  reported  by  Mr  I.  M.  Murray,  Headmaster, 
Portree  High  School. 


Cepola  rubescens  L.  - Red  Band-fish 

A fish  of  36  cm  was  found  amongst  whitings  from  the  north- 
east Irish  coast  on  24th  September. 


Labrus  mixtus  L.  — Cuckoo  Wrasse 

Eight  fish,  all  males,  were  recorded  including  one  in  April 
from  the  Butt  of  Lewis,  five  in  July  (two  from  the  outer  Moray 
Firth,  one  from  Whiten  Head  Bank,  two  from  the  Firth  of  Clyde), 
one  in  August  from  Noup  Deep  and  one  in  December  from  8'N 
of  Buckie. 


Crenilabrus  melops  (L.)  — Gilt-head 

One  fish,  25  cm  long,  was  caught  by  line  off  Peterhead  on  24th 
August. 


Ctenolabrus  rupestris  (L.)  — Goldsinny 

One  was  trawled  by  F.R.S.  “Scotia”  at  58°05'N  5°40W  (North 
Minch)  on  3rd  August. 
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Trachinus  draco  L.  — 

Greater  Weever 

Date 

Position 

Method 

Length 

cm 

Sex 

Maturity 

27th  March 

12'  NNE  Macduff 

Seine 

26 

M 

Spent 

13th  April 

30' E Arbroath 

Seine 

33 

M 

Ripe 

27th  May 

Wee  Bankie 

Trawl 

33 

M 

Spent 

9th  July 

off  Bard  Hd., 
Shetland 

Seine 

21 

M 

Maturing 

Aphanopus  carbo  Lowe  - 

- Black  Scabbard-fish 

Two  records  of  this  species  were  obtained  by  great-line. 
The  first,  a single  fish  in  July  from  60'  WNW  of  George  Bligh 
Bank,  the  second,  consisting  of  about  20  fish,  most  of  which  had 
been  mutilated  by  sharks,  in  September  from  57°28'N  11°06'W, 
west  of  St.  Kilda.  Three  were  received  for  identification  — all  fe- 
males and  measuring  102,  106  and  109  cm. 

Tliunnus  tJujnnus  (L.)  — Tunny 

A male  tunny,  234  cm  long  and  weighing  151.5  kg,  was  caught 
in  the  harbour  at  Scalloway,  Shetland,  on  11th  August. 

Anarhichas  latifrons  Steenstrup  and  Hallgrimsson  — “Jellycat” 

A single  specimen  of  this  northern  catfish  was  caught  by 
seine-net  110’  NE  x E of  Aberdeen  on  2nd  April. 


Centrolophus  niger  (Gmelin)  — Black-fish 


Date 

Position 

Method 

Length 

Sex 

10th  July 

Wee  Bankie 

Trawl 

CTYt 

41.5 

M 

1st  August 

22'  NNW  Noup  Hd. 

Trawl 

44.5 

F 

11th  August 

56°50'N  7°00'W 

Trawl 

44.2 

M 

22nd  September 

15'  NE  Buckie 

Seine 

50.5 

F 

21st  December 

Off  Noup  Hd. 

Trawl 

46.1 

M 

Mugil  chelo  (Cuvier)  — Thick-lipped  Grey  Mullet 

A fish  of  44  cm  was  taken  by  salmon  sweep-net  in  the  mouth 
of  the  river  Dee  at  Aberdeen  on  3rd  July.  The  fish  was  transferred 
to  the  laboratory  aquarium  where  it  throve  until  its  sudden  death 
seven  months  later. 


Sebastes  viviparus  Kroyer  — Norway  Haddock 
Three  specimens  of  this  fish,  length  22  to  24  cm,  were  trawled 
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by  research  vessels  off  St.  Abbs  Head  from  19th  to  23rd  December. 
This  species  is  rarely  caught  so  far  south  in  the  western  half  of 
the  North  Sea. 

Scorpaena  dactyloptera  Delaroche  — Bluemouth 

Varying  numbers  of  bluemouths,  up  to  a maximum  of  38  per 
haul  were  trawled  by  a research  vessel  at  eight  different  positions 
from  56°3T  to  58°32'N  and  from  7°57'  to  9°33'W,  in  March  and 
June.  Lengths  ranged  from  9 to  33  cm. 

Mold  mola  (L.)  — Sun-fish 

Two  sunfishes  were  observed  at  the  surface  during  the  year. 
The  first  was  reported  on  25th  August  from  a weather-ship  stat- 
ioned in  the  North  Atlantic  at  52°30'N  20°00'W  ; the  second  by 
the  skipper  of  an  Aberdeen  trawler  at  the  end  of  Septembei  off 
the  island  of  Bressay,  Shetland. 

Lepddogdster  bimaculdtus  (Bonnaterre)  — Two-spotted  Sucker 

This  small  fish,  of  3.5  cm,  was  taken  off  the  north  of  Shetland, 
60°43'N  0°41'W,  on  9th  September. 

Rare  fish  were  more  numerous  than  in  1958.  The  increase  in 
numbers  was  evident  in  the  records  of  more  than  a dozen  species 
which  appear  regularly  in  these  lists,  and  in  addition  several 
species  re-appeared  after  intervals  of  a year  or  more.  On  the  other 
hand,  the  complete  absence  of  red  mullet  and  yellow  gurnard, 
species  which  have  been  represented  in  each  list  since  1951  and 
1953  respectively,  is  worthy  of  note. 

The  most  outstanding  feature  of  the  1959  list  is,  as  in  that  or 
1958,  the  presence  of  the  saury  pike  over  such  a wide  area  from 
St.  Abbs  Head  to  Shetland  and  particularly  its  occurrence  on  the 
west  coast  in  the  dense  concentrations  which  resulted  in  mass 
strandings  on  some  shores  of  the  Outer  Hebrides.  These  records 
suggest  that  in  1959  the  saury  pike  may  have  been  even  more 
numerous  in  Scottish  waters  than  it  was  in  1958,  when  it  reached 
its  highest  concentration  for  some  considerable  time.  Wheeler  and 
Mistakidis  (1960)  refer  to  a rather  similar  invasion  of  the  North 
Sea  off  East  Anglia,  Essex  and  Kent  in  the  winter  of  1959-60. 

The  Greenland  shark  from  off  Cape  Wrath  in  February  and 
the  Andrhichds  Idtifrons  from  the  North  Sea  early  in  April  are  in- 
teresting as  possibly  representing  the  tail-end  of  the  small  “invas- 
ion” of  Scottish  waters  by  these  two  species  in  1958. 

The  records  of  N otoscopelus,  Hoplostethus  and  Epigonus,  all 
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from  the  edge  of  the  Atlantic  Shelf,  west  of  St.  Kilda,  are  the 
first  of  these  fish  for  many  years.  There  is  reason  to  believe,  how- 
ever, that  these  and  other  species  such  as  Aphanopus  carbo  are 
more  abundant  on  the  deeper  western  grounds  than  the  scant 
records  indicate. 

In  addition  to  the  rare  fishes,  four  turtles  were  recorded  from 
coastal  waters  during  the  year.  Three  of  these  were  leathery 
turtles,  Dermochelys  coriacea,  one  from  Kilbrennan  Sound  on  11th 
August,  one  from  the  Solway,  near  Annan,  on  26th  August,  and  the 
third  from  20  miles  NNW  from  Cape  Wrath  on  11th  October. 
The  fourth,  an  unidentified  specimen,  was  seen  by  fishermen  in 
the  outer  Firth  of  Tay  on  27th  August. 

The  saury  pike  and  turtle  records  seem  to  indicate  a stronger 
than  usual  Atlantic  influence  on  Scottish  coast  during  the  summer 
of  1959. 


REFERENCE 

WHEELER,  A.  G.  and  M.  N.  MISTAKIDIS  1960.  The  skipper  (Scomber- 
esox  saurus)  in  the  southern  North  Sea  and  the  Thames  estuary. 
Nature  188  : 334-5. 


120  THE  SCOTTISH  NATURALIST  Vol.  70 

A COUNT  OF  FULMARS  ON  HIRTA,  ST.  KILDA,  IN  JULY  1961 
ALEXANDER  ANDERSON 
Culterty  Field  Station,  University  of  Aberdeen 

Received  15th  June  1962 

In  1956  I counted  breeding  fulmars  (Fulmar us  glacialis)  on  Hirta 
between  12th  and  23rd  July,  and  estimated  the  numbers  on  Dun 
(Anderson  1957).  I repeated  the  count  from  10th  to  25th  July 
1961,  using  the  same  method.  The  aim  was  to  find  if  the  number 
of  breeding  fulmars  had  changed  since  1956  (Table  1). 

METHODS 

The  census  was  based  on  the  occupied  nest-site,  containing 
one  or  two  breeding  adults  or  an  egg  or  chick.  Each  occupied  site 
is  taken  to  represent  a breeding  pair.  I had  to  assume  that 
breeding  birds  on  the  cliffs  do  not  sit  away  from  their  own  nest- 
sites  when  the  count  is  made.  In  fast  one  or  both  parents  sit  at 
times  some  distance  from  their  nest  either  singly  or  together,  thus 
increasing  the  apparent  number  of  occupied  sites.  If  immature 
birds  and  non  breeding  adults  are  on  the  cliff,  the  count  would 
be  too  high.  But  if  breeding  adults  leave  the  cliff  after  losing  theii 
eggs  of  young,  then  the  count  would  be  reduced.  If  these  failed 
breeders  are  mistaken  for  immatures  and  non-breeding  adults  the 
count  of  occupied  sites  would  be  too  low.  During  a visit  to  St. 
Kilda  in  late  June  1958  and  to  Flannan  Isles  in  1959,  I found  that 
broody  fulmars  sat  very  tightly  and  that  many  occupied  sites  had 
pairs  present.  Late  June  might  therefore  be  the  best  time  to  count 
fulmars.  As  the  breeding-season  advances,  however,  the  vegetation 
around  the  nest-sites  gets  crushed  and  the  sitting  birds  become 
easier  to  see.  The  laying  period  in  May  is  not  a good  time  since 
numbers  then  are  changing  rapidly  as  birds  return  from  their 
pre-laying  exodus  to  the  sea. 

I counted  the  occupied  sites  one  by  one  in  groups  of  less  than 
100  sites.  In  larger  groups,  I used  each  10  occupied  sites  as  a unit 
for  estimation  of  the  whole  group.  For  convenience  in  counting 
and  for  future  reference,  I divided  the  coastline  into  sections 
(Fig.  1).  Two  sections,  the  north  side  of  Cambir  and  the  east  side 
of  Oiseval,  are  difficult  to  count  from  the  cliff-top.  In  1956,  I 
estimated  the  number  there  by  first  counting  the  flying  fulmars 
and  then  comparing  this  with  the  proportion  in  flight  over  other 
cliffs  where  I could  easily  count  both  flying  birds  and  occupied 
sites.  In  1961,  I estimated  the  larger  of  these  two  sections  from 
a trawler,  and  counted  from  the  cliff  top  only  birds  sitting  on  the 
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cliff  on  the  remaining  small  section.  To  make  counting  easier  on 
two  extensive  cliff  faces  (B  to  C from  point  A on  Mullach  Bi  and 
stations  17  to  18  from  point  D on  Conachair)  I sketched  the  dis- 
tribution of  nesting  fulmars  in  1961  (Figs  2,  3). 

I was  unable  to  do  many  counts  on  exactly  the  same  day  as 
five  years  before,  due  to  frequent  low  cloud  and  fog.  Only  one 
section  (18-19)  was  not  counted  at  all  because  of  bad  weather: 
50  occupied  sites  were  recorded  there  in  1956. 


rig.  1.  Map  showing  coastline  of  Hirta  divided  into  sections  convenient  for 
wanting. 


I took  photographs  from  the  cliff-top  to  see  if  the  number 
i of  occupied  fulmar  sites  could  be  counted  on  the  prints  as  Boyd 
(1961)  had  done  with  gannets  (Sula  bassana).  Unfortunately 
most  of  the  photographs  were  spoiled.  It  can  be  seen  from  the 
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more  successful  prints  that  fulmars  might  be  counted  in  this  way 
on  exposed  cliffs  in  good  light.  However,  is  is  very  hard  to  see 
young  birds  in  the  prints. 


RESULTS 

Table  1 compares  the  1961  census  with  the  1956  one.  The 
estimated  number  of  occupied  fulmar  nest-sites  on  Hirta  between 
10th  and  23rd  July  1961  is  19700.  The  estimate  for  the  period 
13th  to  19th  July  is  remarkably  similaar  at  1940. 


TABLE  1.  Estimated  number  of  occupied  Fulmar  nest-sites  on  Hirta  and 
Dun,  July  1956  and  1961. 


Reference 

points 

1-2 

2- 3 

3- 4 

4- 5 

5- 6 

6- 7 

7- 8 

8- 9 

9- 10 
10-11 
11-12 

12- 13 

13- 14 

14- 15 

15- 16 

16- 17 
Bradastac 

17- 18 
Mina  Stac 

18- 19 

19- 22 

22- 23 

23- 24 

24- 25 

TOTAL  FOR  HIRTA 


DUN 

SGEIR  MHOR-GIASGEIR 
DUN  TOTAL 

(Including  Sgeir  Mhor-Giasgeir) 


Number  of  occupied  sites 


1956 

1961 

15 

57 

63 

39 

170 

81 

310 

249 

540 

368 

75 

67 

580 

1027 

570 

1820 

775 

464 

160  * 

c.  100 

1100 

918 

450 

193 

95 

58 

82 

56 

670 

654 

3030 

1400 

265 

194 

5700 

6393 

110 

168 

50 

? 

2340 

3334 

665 

1158 

1600  * 

918 

0 

0 

19415 

19716 

210 

288 

1680 

1225 

* Rough  estimate 
t Estimated  from  boat 
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Since  J.  Fisher  (1952)  estimated  19943  pairs  on  Hirta  in  May 
1949,  it  might  be  concluded  that  the  fulmar  population  on  Hirta 
has  remained  stable.  However,  the  1949  count  is  not  exactly 
comparable  with  the  later  ones. 

Fisher  made  his  estimate  from  a boat  in  1949.  It  is  difficult 
to  compare  counts  from  the  sea  with  counts  from  the  cliff-top, 
since  certain  sliffs  may  be  better  seen  from  a boat  than  from 
the  cliff -top  and  vice-versa.  With  either  method  the  total  is  a 
minimum  since  some  parts  of  the  cliff  cannot  be  seen  at  all. 
When  I counted  occupied  fulmar  sites  in  the  Flannan  Isles  in 
June  1959,  I tried  both  methods  on  ten  different  cliff-sections, 
with  widely  different  results  (Table  2). 


TABLE  2.  Counts  of  occupied  fulmar  nest-sites  made  from  boat  and 
cliff-top  in  the  Flannan  Isles. 


Place 

Number  of  occupied  sites 

From  boat 

From  cl 

Eilean  Mor 

11 

5 

Eilean  Mor 

1 

1 

Eilean  Tighe 

25 

14 

Eilean  Tighe 

45 

18 

Lamh  a’  Sgeir  Bheag 

70 

75 

Soray 

25 

54 

Sgeir  Righinn 

150 

700 

Roareim 

52 

67 

Eilean  a’  Ghobha 

60 

29 

Eilean  a’  Ghobha 

21 

26 

TOTAL 

460 

989 

Though  the  grand  totals  for  Hirta  in  1956  and  1961  are  similar, 
the  figures  for  several  separate  sections  of  cliff  are  quite  different 
in  the  two  years.  Where  a reference  point  is  located  in  a large 
section  on  a high  cliff,  some  of  the  sites  counted  in  one  section 
in  1956  may  have  been  included  in  the  adjacent  section  in  1961. 
This  was  unavoidable  in  sections  19-22,  where  the  totals  have 
■been  combined  (Table  1).  Sections  16-18  on  the  great  cliff  of 
Conachair  should  probably  be  similarly  treated.  However  this 
does  not  account  for  all  the  discrepancies. 

There  may  heve  been  a true  increase  or  decrease  on  certain 
cliffs.  However  there  may  be  variation  due  to  the  presence  of 
non-breeders.  Moreover  a variation  in  egg-loss  from  year  to  year 
in  each  section  could  give  the  impression  that  numbers  had 
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Fig.  3.  Distribution  of  occupied  fulmar  nest-sites  on  Conachair  (17-18). 


changed,  if  the  failed  breeders  had  deserted  their  nest-sites 
before  the  count  was  made. 

Fisher  (1952,  p.  338)  concluded  that,  after  losing  its  egg,  the 
fulmar  probably  stays  on  the  empty  site  for  one  or  two  weeks, 
begins  to  moult  primary  and  tail  feathers  and  then  goes  to  sea 
(see  also  Venables,  in  Fisher  1952,  p.  484).  Many  fulmars  flying 
about  the  St.  Kilda  cliffs  in  July  are  in  primary  moult  which 
suggests  that  many  eggs  are  lost  there.  But  little  is  known  about 
the  habits  and  movements  of  failed  breeders  after  losing  their 
eggs  or  young.  Observation  on  Eynhallow,  Orkney,  of  13  failed 
breeders  which  had  previously  been  individually  marked  (Dun- 
net  & Anderson,  unpublished)  showed  that  five  birds  and  one  pair 
were  still  on  or  near  their  nest-sites  up  to  a week  after  losing 
their  eggs,  and  one  bird  up  to  two  weeks  after.  They  showed  no 
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signs  of  moult.  One  unmoulted  bird  was  seen  at  its  nest  two 
weeks  after  egg-loss  and,  five  weeks  later,  it  was  still  near  the 
nest-site  and  in  moult.  In  the  seventh  week  after  egg-loss,  one 
was  in  advanced  primary  moult,  one  was  recorded  as  not 
moulting  and  one  was  seen  but  its  state  of  moult  was  not  recor- 
ded. All  were  near  their  empty  nest-sites.  Finally,  one  was  seen 
moulting  half  a mile  from  its  nest  in  August,  ten  weeks  after 
losing  its  egg.  Furthermore,  Pennycuick  and  Webbe  (1959) 
deduced  from  counts  of  adult  fulmars  and  chicks  that  some  non- 
breeders or  failed  breeders  left  a Spitsbergen  colony  between 
4th  and  18th  August. 

Clearly  some  failed-breeders  do  not  moult  and  go  to  sea 
immediately  after  losing  their  eggs  or  chicks.  The  proportion 
that  do  go  away  is  unknown,  and  this  could  affect  the  accuracy 
of  counts  of  occupied  fulmar  nest-sites.. 
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SUMMARY 

1.  I estimated  the  number  of  breeding  pairs  of  fulmars  on  Hirta, 
St.  Kilda,  at  19700  between  10th  and  23rd  July  1961,  there 
were  19400  in  July  1956.  Possible  errors  in  the  method  are 
discussed. 

2.  Late  June  is  probably  the  best  time  for  counting.  Counting 
from  photographs  might  be  succesful  on  exposed  cliffs  in 
good  light.  Counts  from  a boat  on  the  Flannan  Isles  in  June 
1959  were  repeated  from  the  cliff-top,  with  different  results. 

3.  Fulmar  numbers  were  not  the  same  on  cestain  cliff-sections 
on  Hirta  in  1956  and  1961.  This  variation  might  result  from 
the  absence  of  failed-breeders  after  egg-loss,  and  the  presence 
of  non-breeding  birds. 
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INTRODUCTION 

Wild  cats  have  recently  appeared  in  the  glen  where  I live  in 
Angus  and  also  on  various  moors  that  I visit.  Apparently  there 
was  an  increase  in  the  late  1950’s  in  these  places  and  so  I decided 
to  try  discover  the  present  status  of  wild  cats  in  Scotland,  first 
(unsuccessfully)  by  appeals  through  the  press  and  secondly  by 
means  of  questionnaires  sent  out  in  December  1960.  This  paper 
reports  the  results  of  the  questionnaire  enquiry. 

THE  QUESTIONNAIRE 

Table  1 shows  the  number  of  questionnaires  sent  to  and 
received  back  from  estates  in  the  different  counties. 

From  experience  of  other  similar  enquiries,  I did  not  send  the 
forms  at  random  but  only  to  those  people  who  were  thought  most 
likely  to  reply.  In  fact  about  half  of  those  approached  have  not 
replied,  perhaps  because  they  have  no  wild  cats  or  because  they 
are  unwilling  to  have  the  details  published  or  for  some  other 
reason.  Hence  my  conclusions  are  based  on  an  arbitrary  sample 
of  estates  scattered  over  the  moorlands  of  Scotland.  I believe  that 
the  conclusions  are  the  best  one  can  hope  for  with  a quick  survey 
such  as  this,  and  that  a considerably  more  detailed  approach 
might  not  bring  much  more  detailed  information. 


The  questions  asked  were  as  follows 

1)  Are  there  any  wild  cats  on  this  estate  ? 

2)  Are  they  all  over  the  estate  or  only  on  certain  parts  ? 

3)  Are  there  also  an  appreciable  number  of  gone-wild  domestic 
cats  ? 

4)  If  so,  would  you  like  to  comment  on  whether  most  of  the 
cats  seen  are  proper  wild  cats,  or  gone-wild  domestic  cats  ? 

5)  Has  there  recently  been  any  change  in  the  number  of  wild 
cats  on  the  estate  ? 
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6)  If  there  has  been  a change  in  the  numbers  of  wild  cats, 
what  do  you  think  has  been  the  cause  ? 

7)  Can  you  please  tell  me  the  number  of  wild  cats  killed  on 
the  estate  each  year  from  1930  onwards  ? 

8)  What  are  the  cats  eating  ? 


TABLE  1.  Number  of  questionnaire  forms  sent  and  returned 


County 

Number  sent 

Number  returned 1 

Aberdeen 

25 

15 

Angus 

14 

12 

Argyll 

17 

12 

Ayr 

2 

1 

Banff 

22 

9 

Caithness 

5 

3 

Inverness 

55 

28 

Kincardine 

6 

3 

Kinross 

1 

1 

Moray 

15 

9 

Nairn 

6 

5 

Perth 

37 

16 

Ross  & Cromarty 

13 

8 

Sutherland 

30 

13 

Total 

248 

135 

* deposited  at  Natural  History  Department,  Marischal  College,  Aberdeen. 


RESULTS 

The  replies  to  most  of  these  questions  are  summarised  in  the 
Appendix,  but  the  replies  on  local  distribution  and  food  require 
more  detailed  study  than  can  be  given  here.  On  some  estates  cats 
aie  widespread  but  on  others  they  are  confined  to  woods  and 
locky  places.  I guess  that  they  are  most  likely  to  be  found  where 
there  are  holes  in  trees  or  rocks  for  them  to  hide  in,  and  where 
there  is  suitable  food  such  as  rabbits  (Oryctolagus  cuniculus). 
However  I have  seen  their  tracks  in  peat  hags  at  over  2000  ft 
above  sea  level,  suggesting  that  they  may  move  about  consider- 
ably. Comments  on  the  enquiry  forms  show  that  wild  cats  are 
catholic  in  their  diet,  but  they  probably  mostly  eat  rabbits,  hares 
(Lepus  timidus),  red  grouse  (Lagopus  lagopus)  and  other  similar- 
sized birds,  and  small  mammals  and  carrion.  Chiefly  in  the  west 
they  sometimes  attack  domestic  poultry  and  lambs. 

I was  specially  interested  in  changes  in  numbers  during  the  last 
decade  and  the  question  in  the  enquiry  form  was  “Has  there 
recently  been  any  change.  ...?’.  It  is  clear  that  some  replies 
referred  to  longer  periods.  I have  therefore  included  the  maximum 
number  killed  in  any  one  year  in  each  of  the  last  three  decades 
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(Appendix)  so  that  the  reader  can  judge  for  himself.  The  data 
from  each  estate  are  assessed  in  a column  headed  “Is  the  suggested 
trend  confinned  by  the  figures  given  for  numbers  killed  ?”  The 
answer  here  is  my  opinion  and  though  in  some  cases  the  local 
observer  reached  a different  opinion,  I have  tried  to  be  consistent 
throughout.  Usually  “No”  in  this  column  indicates  that  the  data 
supplied  were  inadequate  as  a basis  for  an  opinion.  Small  changes 
in  trapping  figures  are  suspect  since  they  may  merely  reflect 
differences  in  trapping  pressure  or  in  snow-fall  (it  is  easier  to 
track  cats  in  some  winters  than  in  others),  or  in  the  finding  of 
some  litters  of  young  in  particular  years.  Such  hazards  are  well 
known  to  ecologists  examining  figures  of  this  sort  and  this  paper 
is  a preliminary  account  that  may  stimulate  naturalists  to  publish 
more  detailed  observations  and  more  accurate  conclusions. 

Most  of  the  people  answering  the  enquiry  forms  stated  that 
they  can  distinguish  wild  cats  from  gone-wild  domestic  ones. 
A number  of  wild  cats  killed  recently  have  been  collected  at  the 
Natural  History  Department  at  Aberdeen  University  where  we 
hope  to  establish  a series  for  detailed  study.  The  skins  and  skulls 
have  twice  been  exhibited  at  annual  meetings  of  the  Mammal 
Society  of  the  British  Isles  and  the  general  opinion  was  that  the 
animals  were  probably  genuine  Felis  silvestris.  With  this  in  mind 
I believe  that  the  animals  now  seen  throughout  the  Highlands  and 
referred  to  as  wild  cats  are  mostly  genuinely  of  this  species. 
Evidence  of  crosses  with  domestic  cats  seems  to  be  lacking,  and 
would  be  worth  publishing.  Answers  to  the  enquiry  suggest  that 
gone-wild  domestic  cats  are  rare  on  high  ground  in  Scotland,  but 
that  wild  cats  do  sometimes  visit  farms  and  houses. 

GENERAL  CONCLUSIONS 

Wild  cats  are  widely  distributed  over  hill  ground  in  Scotland, 
usually  in  low  numbers  and  particularly  so  in  the  north  and  west. 
They  are  more  numerous  in  Inverness-shire  and  on  higher  moors 
in  Aberdeenshire,  but  are  uncommon  over  most  of  Perthshire. 
There  has  been  a marked  and  sudden  increase  in  some  of  the 
Angus  hills  and  also  in  parts  of  Moray  and  Nairn.  Both  these 
centres  of  increase  are  quite  local  and  are  independent  of  each 
other. 

There  are  several  possible  reasons  why  wild  cats  have 
increased  in  these  areas,  including  changes  in  hunting  pressure  or 
in  habitat  or  in  their  food.  Several  possibilities  on  these  lines  were 
mentioned  in  the  questionnaire  forms,  though  sometimes  the  same 
argument  accounted  for  both  increase  and  decrease  and  the 
picture  is  complicated  because  there  have  been  similar  changes 
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in  these  factors  throughout  Scotland,  not  only  in  areas  where 
wild  cats  have  recently  become  more  numerous.  Briefly,  the  two 
most  important  factors  are  probably  (i)  myxomatosis  which 
decimated  rabbits  about  1955  and  (ii)  a general  increase  in  wood- 
land. 

The  effect  of  myxomatosis  may  have  varied  locally.  In  much 
of  the  north  and  west  where  rabbits  were  the  principal  food  of 
wild  cats  and  where  there  is  little  alternative  food,  the  numbers 
of  wild  cats  might  decline  when  rabbits  became  scarce.  In  other 
areas  such  as  Angus  and  Moray  where  there  are  other  foods  such 
as  red  grouse  and  hares,  myxomatosis  and  the  consequent  stopping 
of  trapping  and  snaring  might  considerably  reduce  the  hunting 
pressure  on  cats.  Carrion  is  mentioned  as  a food  of  wild  cats  in 
Inverness-shire,  but  if  it  is  important  it  is  rather  surprising  that 
cats  are  not  more  numerous  in  the  north  and  west  where  carrion 
is  frequent  and  other  carrion  feeders  are  often  fairly  common. 
Immediately  after  the  outbreak  of  myxomatosis  cats  sometimes 
transferred  their  attention  to  domestic  poultry  and  hence  more 
cats  were  killed  by  man  than  formerly.  Rabbits  are  evidently  the 
chief  food  when  available  (and  I have  often  seen  cat  tracks  in 
snow  going  from  one  rabbit  hole  to  the  next);  and  directly  or 
indirectly  the  decrease  in  rabbits  is  likely  to  have  had  an  important, 
though  variable,  effect  on  the  status  of  wild  cats  in  Scotland. 

The  amount  of  woodland  in  Scotland  has  been  continuously 
increasing,  and  much  of  it  is  owned  by  the  Forestry  Commission. 
The  policy  of  the  Commission  towards  wild  cats  is  usually  to 
leave  them  alone  as  useful  predators  on  mice  and  rabbits,  but 
locally  each  forester  tends  to  cooperate  with  his  neighbours.  As  a 
result,  in  the  north  and  west  wild  cats  are  generally  protected  in 
Commission  woodland  except  where  a shepherd  complains,  but 
foresters  in  the  east  tend  to  kill  more  wild  cats  in  collaboration 
with  gamekeepers.  This  policy  has  not  changed  in  recent  years, 
particularly  in  Angus  and  Moray  where  wild  cats  have  increased 
most  obviously.  However  young  woodland  provides  excellent  cover 
for  predators  such  as  wild  cats  and  also  a variety  of  food  for  them; 
and  it  is  to  be  expected  that  cats  will  find  shelter  in  the  forest. 
An  increase  in  forestry  and  the  associated  small  mammals  and 
birds  might  compensate  for  a decrease  in  rabbits  in  other  habitats. 
In  this  case  cats  might  move  from  moorland  where  they  were 
persecuted  to  woodland  where  usually  they  were  not,  but  the 
primary  cause  of  any  change  in  cat  numbers  would  then  be 
myxomatosis  and  not  the  policy  of  the  Forestry  Commission.  How- 
ever this  is  all  speculation  and  we  can  only  say  that  there  is  an 
approximate  association  in  time  between  myxomatosis  and  an 
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increase  in  wild  cats  in  some  localities.  To  what  extent  this  is 
cause  and  effect  is  not  known.  Possibly  the  increases  in  Angus 
and  Moray  would  have  happened  anyway  through  an  extension 
of  range,  as  suggested  by  Mr  Marshall  (Appendix,  139),  and  it 
will  be  interesting  to  check  what  is  happening  elsewhere  by 
repeating  the  enquiry  in  the  future. 

SUMMARY 

1.  The  distribution  of  wild  cats  ( Felis  silvestris)  in  Scotland 
was  studied  by  means  of  a questionnaire  enquiry. 

2.  The  replies  show  that  wild  cats  are  widely  distributed 
throughout  the  Highlands,  especially  in  woods  and  on  moors,  but 
they  are  scarce  in  the  north  and  west. 

3.  Wild  cats  have  recently  increased,  and  spread  their  range, 
in  parts  of  Angus  and  Moray,  but  not  in  other  places  where  similar 
factors  are  apparently  involved.  Possible  causes  of  the  increase  are 
discussed. 
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Information  has  also  been  received  from 

136  T.  Parsons,  Letterfinaly  Lodge,  Spean  Bridge,  Inverness-shire. 

137  E.  Baldwin,  1 Forestry  Cottages,  Newton,  Elgin,  Morayshire. 

138  E.  Main,  6 Learmonth  Place,  Edinburgh  4. 

139  W.  Marshall,  Coire  Cas,  Nethy  Bridge,  Inverness-shire  (no 
wild  cats  in  upper  Spey-side  prior  to  first  world  war; 
infiltrated  from  west  in  1920’s,  becoming  established  in 
1927-28;  increase  in  1930’s,  and  especially  in  second  world 
war  and  now  appearing  in  Moray  and  Nairn). 

140  J.  Robertson,  Spittal  of  Glen  Muick,  Ballater,  Aberdeenshire. 
(“About  100  wild  cats  killed  per  annum  during  1940’s  and 
1950’s  in  Glen  Doll  and  upper  Glen  Clova.”) 

141  R.  Midwood,  Syre  Lodge,  Kinbrace,  Sutherland.  22,000  acres. 
(“The  wild  cat  increased  very  quickly  in  the  late  1920’s  from 
the  odd  one  killed  by  a large  staff  of  keepers  to  some  25-35 
a year.  There  was  no  increase  during  the  war  years,  and 
after  the  war  and  before  the  outbreak  of  myxomatosis  the 
cats  were  on  the  decrease.  This  decrease  coincided  with  the 
disappearance  of  grouse  and  hares  and  with  a decrease  of 
plover  and  snipe.  There  were  however  plenty  of  rabbits.  It  is 
seldom  now  that  a wild  cat  is  killed  at  Syre.”) 

142  Dr  J.  D.  Lockie  informs  me  that  since  February  1962  there 
have  been  four  sight  records  of  wild  cats  and  one  cat  trapped 
on  Forestry  Commission  ground  at  Fin  try,  Stirlingshire.  This 
is  a notable  extension  at  the  south  east  end  of  the  animal’s 
range. 


SHORT  NOTES 

New  county  records  of  stoneflies  (Plecoptera). — The  following  records 
of  stoneflies  constitute  new  vice-county  records  supplementary  to  the 
distributions  mapped  by  Hynes  (Freshw.  biol.  Assoc.  Sci.  Publ.  no.  17,  1958) 
and  the  additional  records  published  by  Corbet  (Ent.mon.Mag.  95  : 222- 
3,  1960.  The  islands  are  treated  as  separate  units  rather  than  parts  of  vice- 
counties. There  appear  to  be  no  published  records  of  stoneflies  from  any 
of  the  islands  concerned,  namely  Skye,  Jura  and  Islay.  The  distribution  of 
many  species  is  still  very  imperfectly  known  and  there  is  great  scope  for 
further  collecting,  especially  in  the  spring  when  many  species  have  their 
sole  period  of  adult  emergence. 

Protonemura  meyeri  (Pictet).  Dumfries  : R.  Esk  at  Canonbie,  20.iii.61  — 
2 nymphs. 

Amphinemura  sulcicollis  (Stephens).  Skye  : very  small  stream  near  Port- 
ree, 29.vi.61  — 1 adult. 
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Nemurella  picteti  Klap.  Kinross  : Loch  Leven,  20.viii.60  — 9 adults 
Skye  : Loch  Fada,  north  of  Portree,  2.vii.61  — 9 adults. 

Nemoura  cinerea  (Retzius).  Jura  : Loch  a’  Bhaile  Mhargaidh,  6.vii  61  — 
1 adult 

..Leuctra  hippopus  (Kempny).  Roxburgh  : Frostlie  Burn,  Teviotdale, 
2°.in  61  — 1 adult.  Selkirk  : Ettrick  Water  below  Selkirk,  21.iii.61  — 2 adults 
and  2 nymphs.  Berwick  : Lauder  Water  near  Lauder,  l.iv.61  — 1 adult. 

Leuctra  inermis  Kempny.  Skye  : hill-stream  near  Portree  (900ft), 
30.vi.61  — 4 adults. 

Leuctra  fusca  (L.).  East  Sutherland  : R.  Shin  at  Falls  of  Shin,  8.viii.60  — 
onadU  S L°C1h  Naver  8.viii.60  — 1 adult.  Fife  : R.  Leven  at  Auchmoor  Bridge, 
2U.  vm.60  — 1 adult.  Skye  : small  streams  near  Portree,  30.vi.61  — 8 adults 
Jura  : small  streams  near  Craighouse,  9.vii.61  — 6 adults  and  2 nymphs 
Islay  : R.  Laggan  and  tributary,  ll.vii.61  — 12  adults. 

Leuctra  moselyi  Morton.  Argyll  : stream  at  Kilmartin,  5.vii.61  — 1 adult, 
this  is  only  my  second  find  of  this  species  in  spite  of  widespread  collecting 

errHo  iamJS’  previous  one  being  from  the  Traligill  Burn,  Inch- 
nadamff,  Sutherland.  This  was  in  limestone  country  and  examination  of  the 
geological  map  for  the  Kilmartin  area  shows  that  the  stream  in  question 
also  flows  over  outcrops  of  limestone.  It  therefore  seems  likely  that  this 
species  may  be  limited  to  such  waters. 

9Cj  ..C£fma  fra  Morton.  Angus  : Loch  Brandy,  Glen  Clova  (2100  ft), 
25.m.oI  — 13  adults. 

20  gram™atic.a  (Poda).  Roxburgh  : Frostlie  Burn,  Teviotdale, 

buffet  ~IlecteydmP  gyl'  : Stream  at  Kilmartin’  5vii'61  - 1 adult  seen 
20.iii61 — *3  nymphs^  (Curtis^  Roxhurgh  : Frostlie  Burn,  Teviotdale, 

Perla  ^pametata  Pictet.  Islay  : Kilennan  Burn,  near  Bowmore,  ll.vii.61 
- 1 adult.  This  appears  to  be  a particularly  late  record  for  this  species. 
adults  ' °WP  ^ t0rrentmm  (P^et).  Jura  : stream  at  Kiels,  10.vii.61  — 2 

London  BS  W™BET’  Dept'  °f  Zoology’  British  Museum  (Natural  History 

The  height  of  the  Clo  Mor  cliffs.— The  great  sandstone  cliffs  at  Clo 
Morm  north-west  Sutherland  are  said  to  be  the  highest  sea-cliffs  in 
mainland  Britain,  reaching  a height  of  900  ft  (James  Fisher  in  The  Fulmar, 
1952,  p 176)  They  have  also  been  stated  to  be  900  ft  high  in  a paper  on 
sea  birds  at  the  Clo  Mor  (Pennie  in  Scot.  Nat.  63  : 26),  and  E.  W Hodge 
m the  Scottish  Mountaineering  Club  Guide  The  Northern  Highlands  1953 
p 139,  wrote  that  they  were  800  ft  high.  Though  marked  in  error  on  the 
Ordnance  Survey  one-inch  map  as  coming  up  almost  to  a trigonometrical 
station  on  the  plateau  at  921  ft,  in  fact  an  eacy  heathy  slope  several 
hundred  feet  high  leads  down  from  this  station  to  the  fence  that  runs 
along  just  above  the  edge  of  the  cliff.  The  highest  part  of  the  cliffs  at 
this  place  (Cleit  Dhubh)  lies  roughly  on  the  same  level  as  another  trigono- 
metrical station  at . 625  ft  over  a mile  to  the  west.  Since  the  Clo  Mor  is 
6°°  f!j  hlgh,  the  highest  mainland  sea-cliff  in  Britain  is  probably 
at  Whiten  Head  some  miles  east  of  the  Clo,  at  the  entrance  to  Loch 
^ribolL  ADAM  WATSON,  Aberdeen. 

Golden  eagle  catching  fulmars.— I was  interested  in  the  note  in  the  last 
number  of  the  Scottish  Naturalist  (Vol  70:81),  on  the  killing  of  fulmars 
(Fulmarus  glacialis)  by  golden  eagles  (Aquila  chrysaetos).  In  1958  I had 
evidence,  m the  small  heaps  of  plucked  fulmar  feathers  on  top  of  a sea 
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cliff  near  an  eyrie  in  the  west  of  Skye,  that  the  eagles  were  feeding  their 
eaglet  largely  on  fulmars.  On  23rd  June  of  that  year  I had  the  cliff  under 
observation  in  the  evening.  The  sun  was  shining  and  on  the  breeze  blowing 
in  from  the  sea  against  the  cliff,  the  eagles  found  a cushion  of  air  to  sail 
and  soar  on  without  effort.  A fulmar  returning  from  sea  passed  confidently 
along  the  cliff  face,  and  I thought  that  this  bird  was  in  great  danger.  So  it 
proved.  One  of  the  eagles  dropped  at  speed,  and  the  fulmar  made  pain- 
fully feeble  efforts  to  avoid  it.  The  eagle  grasped  the  fulmar  ; when  the 
two  separated,  I thought  for  a moment  that  the  hunted  bird  had  escaped, 
but  it  fell,  lifeless  or  almost  lifeless,  to  the  heather  below  the  high  cliff. 
The  eagle  would  doubtless  have  returned  later  to  its  kill. 

SETON  GORDON,  Isle  of  Skye. 
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BOOK  REVIEW 

The  deer  stalking  grounds  of  Great  Britain  and  Ireland. 

By  G.  KENNETH  WHITEHEAD 
London  : Hollis  & Carter.  1960.  Pp.  557.  £6.6s. 

This  book  was  eagerly  awaited  by  anybody  who  was  keenly  interested 
in  red  deer  or  who  had  ever  taken  part  in  stalking.  It  certainly  will  not 
disappoint  him.  G.  K.  Whitehead  has  set  about  the  monumental  task  of 
listing  every  deer  forest  and  every  forest  owner  in  these  islands,  describing 
each  forest  in  some  detail,  and  then  giving  figures  from  every  'forest  for 
the  number  of  hinds  and  stags  shot  at  different  times,  the  average  weights, 
and  also  data  on  any  unusual  heads  or  weights.  He  has  also  carefully  combed 
the  literature  and  given  a summary  of  any  historical  points  of  interest  about 
the  various  deer  forests.  Fairly  full  details  are  given  about  introductions  of 
red  deer  to  or  from  other  places,  and  about  the  presence  of  other  species 
of  deer  on  the  forests,  especially  where  these  were  introduced.  The  book  is 
well  illustrated  with  large  black  and  white  photographs  of  wild  red  deer 
and  of  stalking.  It  is  also  well  produced  and  easy  to  read,  with  very  few 
printers’  errors  (a  notable  one  is  the  Himalayan  proportions  of  32,000  feet 
given  to  Cona  Mheall  in  Strath  Vaich).  Whitehead  contributes  a long 
introduction  which  is  a useful  account  of  present-day  changes  on  the  deer 
forest,  such  as  the  effect  of  poaching,  hydro-electric  and  forestry  schemes, 
and  leading  up  to  the  formation  of  the  Red  Deer  Commission.  We  agree 
with  his  statement  in  the  introduction  that  average  weights  often  mean  very 
little.  Most  deer  are  weighed  accurately,  but  the  weight  of  the  smaller 
beasts  is  often  not  entered  in  the  game  book,  or  else  anything  up  to  a stone 
in  weight  may  be  added  for  the  entry.  The  trouble  is  that  many  people 
are  competing  to  get  a high  average  for  the  season.  Average  weights 
probably  do  give  an  idea  of  big  differences  from  year  to  year  or  from 
place  to  place,  but  no  more  than  a rough  idea. 

We  are  sure  most  Highland  deer  stalkers  would  like  to  own  a copy 
of  this  fine  book,  and  it  is  a pity  that  its  high  price  precludes  this 
possibility.  However  it  might  be  worth  saying  that  the  book  might  be 
appreciated  as  a present  better  than  a cash  tip  of  the  same  value.  It  will 
certainly  be  an  indispensable  work  of  reference  for  a long  time  to  come  for 
anybody  who  is  seriously  interested  in  red  deer  in  these  islands. — A.W. 


CORRESPONDENCE 

THE  BIRDS  OF  CORROUR  DEER  FOREST,  INVERNESS-SHIRE 
Dear  Sirs, 

In  the  introduction  to  the  above  paper  (Scot.  Nat.  70  : 48),  the  source 
of  W.  Eagle  Clarke’s  observations  is  stated  to  be  “an  appendix  to  a book 
about  Corrour  which  was  privately  published  in  1929”.  It  has  escaped 
notice  that  Dr  Eagle  Clarke’s  observations  were  originally  published  in  the 
Scottish  Naturalist,  1917  : 255-264;  279-288;  and  1918  : 1-10. 

This  reference  seems  worth  mentioning,  since  I found  that  access  to  it 
added  considerably  to  my  enjoyment  of  Mr  Goodfellow’s  interesting  paper. 

Yours  truly, 

JAMES  W.  CAMPBELL, 

Rannagulzion,  Blairgowrie. 
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NOTES  ON  THE  COLEOPTERA  OF  FAIR  ISLE 
Rryan  L.  Sage 

Potters  Bar,  Middlesex 
Received  3rd  July  1962 

Dr  Eagle  Clarke  was  the  first  person  to  collect  Coleoptera  on  Fair 
Isle,  once  from  2nd  September  to  7th  October  1905,  and  again  in 
September  1907.  These  collections  were  studied  by  Professor  T. 
Hudson  Beare  who  published  the  results  in  three  papers  (Beare 
1906a  and  b,  and  1916),  a total  of  45  species  being  represented. 
In  1952  Dr  G.  Broekhuysen  made  a small  collection  between  1st 
and  8th  October  which  was  studied  by  Dr  Carl  H.  Lindroth 
(1955),  but  only  one  species  had  not  been  taken  by  Dr  Eagle 
Clarke.  Another  small  collection  was  made  in  June  1957  by  R.  M. 
Carpenter  (1962),  including  four  species  not  previously  recorded. 
These  four  collections  appear  to  be  the  only  ones  made  on  Fair 
Isle  during  the  period  1900—1957  and  they  resulted  in  a total  of  50 
species.  In  September  1959,  1960  and  1961  Mr  B.  S.  Nau  collected 
Coleoptera  on  the  island,  and  in  the  latter  year  Mr  T.  W.  Gladwin 
collected  from  31st  August-5th  September.  They  kindly  gave  me 
their  specimens,  and  these  collections  add  a further  20  species  to 
the  existing  list. 

This  paper  deals  with  all  70  species  known  to  have  been  recor- 
ded on  Fair  Isle  up  to  and  including  1961.  It  is  unfortunate  that 
the  papers  dealing  with  the  earlier  collections  do  not  generally 
give  precise  localities  for  the  various  species.  There  is  little  doubt 
that  the  present  list  by  no  means  exhausts  the  beetle  fauna  of  Fair 
Isle.  All  but  one  of  the  above  collections  was  made  during  the 
autumn,  and  careful  collecting  during  spring  and  summer  would 
certainly  add  many  more  species,  particularly  plant-feeding 
species.  Certain  specialised  habitats  should  be  intensively  worked, 
such  as  the  cultivated  areas  and  the  nests  of  the  various  breeding 
seabirds. 
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THE  TOPOGRAPHY  OF  FAIR  ISLE 

The  island  is  a large  block  of  old  red  sandstone  not  quite  three 
miles  long  and  averaging  about  a mile  wide.  The  southern  half 
is  mainly  enclosed  grassland  with  a little  arable  (there  was  formerly 
much  more  arable),  and  the  northern  half  is  common  grazing.  The 
vegetation  of  the  latter  consists  primarily  of  close-cropped  ling 
(Calluna)  mixed  with  prostrate  juniper  (Juniperus  sibirica)  and 
crowberry  (Empetrum  nigrum),  but  there  are  also  extensive  areas 
of  acid  sedge-bog,  and  drier  areas  of  short  grassland  occur  round 
the  coasts.  Except  for  a short  stretch  of  the  southern  coast,  the 
cliffs  rise  straight  from  the  sea  to  heights  varying  from  100  ft  to 
600  ft.  The  highest  point  on  the  island  is  Ward  Hill  at  712  ft  in 
the  northwest.  Apart  from  the  small  areas  of  cultivation  in  the 
southern  part  of  the  island,  the  terrain  is  predominantly  barren 
and  there  are  no  trees  or  shrubs.  Grazing  by  sheep  and  rabbits 
results  in  most  of  the  vegetation  being  stunted.  The  geology  and 
fauna  of  Fair  Isle  are  more  like  those  of  Shetland  than  Orkney.  The 
beetle  fauna  is  not  very  illuminating  in  this  respect  as  most  of 
the  species  recorded  have  a fairly  general  distribution. 

Certain  localities  are  mentioned  frequently  in  the  systematic 
list  and  more  detailed  ecological  notes  about  these  habitats  are 
given  below  : 

WARD  HILL.  This  is  a very  exposed  habitat  stunted  grass 
and  degenerate  plants  of  Calluna.  Areas  of  loose  stones  occur  in 
parts  and  here  the  vegetation  is  primarily  mosses  and  lichens 
growing  on  a very  thin  soil.  There  is  no  water  on  the  hill  top, 
but  some  seepages  occur  at  about  500  ft  and  there  are  some  small 
pools  in  old  peat  banks  at  lower  levels. 

DRONGA.  This  is  the  north-west  point  of  the  island  ending  in 
almost  vertical  cliffs.  The  vegetation  is  chiefly  closely  grazed 
grasses  with  thrift  (Armeria  maritima)  on  the  cliff  tops.  The  only 
damp  area  is  due  to  seepages  from  Ward  Hill  and  these  run  into 
a small  winter  stream,  where  the  grasses  are  ranker  and  Juncus 
occurs. 

VAADAL  BURN.  This  is  a part  of  the  Burn  of  Gilsetter  that 
runs  through  a narrow  gorge  known  as  Vaadal.  It  is  a fast  flowing 
permanent  stream  with  little  vegetation,  but  Potamogeton  occurs 
where  the  gradient  is  shallow  or  in  pools  below  cascades.  The 
fringing  vegetation  is  mainly  close-cropped  grass  but  Juncus  occurs 
in  the  wetter  areas.  This  stream  drains  the  moorland  and  sedge-bog. 

GULLY  MILL  or  GILSETTER.  A moist  narrow  gully  with 
steep  rocky  sides  that  are  partly  grass  covered.  It  widens  and 
deepens  towards  the  entrance  which  is  on  a cliff  edge  facing  north 
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least.  Some  Juncus  occurs  in  the  bottom  of  the  gully  where  there 
is  a permanent  stream. 

EASTER  LOT  HER.  A pool  in  the  north-east  of  the  island  at 
about  250  ft  and  very  exposed  to  the  winds.  In  size  it  is  about 
80  yards  by  25  yards  and  roughly  rectangular.  The  maximum 
| depth  of  the  water  is  3 ft  but  in  summer  often  only  half  this  depth, 
i The  bottom  of  the  pool  and  the  shores  are  stony  and  muddy. 
'There  is  virtually  no  aquatic  vegetation  except  algae,  and  the 
I surrounding  area  is  closely  grazed  grassland  with  thrift  near  the 
cliffs.  This  pool  is  frequently  used  for  bathing  by  gulls  and  skuas. 
There  are  no  streams  running  into  it  and  little  surface  drainage. 

GOLDEN  WATER.  Close  to  Easter  Lother,  but  more  sheltered 
and  further  inland.  It  is  slightly  smaller  in  area  and  has  a depth  of 
4-5,  but  the  water  level  does  not  fluctuate.  There  is  a good  deal 
of  aquatic  vegetation  and  a floating  blanket  covers  the  north-west 
side  for  about  a third  of  the  width  of  the  pool.  No  streams  flow 
into  Golden  Water  but  it  receives  more  surface  drainage  than 
Easter  Lother.  The  surrounding  vegetation  is  short  grassland  with 
a little  Calluna.  This  pool  is  not  much  used  for  bathing  by  seabirds. 

OLD  MILL  POND.  This  former  pool  is  situated  above  Vaadal 
land  was  originally  used  for  collecting  water  for  release  to  the 
| watermills  in  Vaadal  and  Gilsetter.  It  is  now  a moist  juncus  bog 
traversed  by  a narrow  stream. 

POND  NEAR  SHEEP  DIP.  This  is  a small  dam  to  collect  water 
| for  mixing  the  sheep  dip.  It  is  about  6 ft  square  and  2 ft  deep. 
The  water  collects  by  seepage  from  the  Calluna  moorland  above. 

| There  is  no  dense  aquatic  vegetation  but  Potamogeton  and  a few 
other  plants  occur. 

There  are  a few  other  burns  on  the  island  that  provide  a run- 
ning water  habitat  although  some  are  liable  to  become  little  more 
than  a trickle  during  a dry  summer.  Examples  are  the  Burn  of 
Vatstrass  and  the  Bum  of  Wirvie,  and  the  apparently  nameless 
| burn  that  runs  into  the  bay  at  Furse. 


ANALYSIS  OF  THE  SYSTEMATIC  LIST 

The  70  species  dealt  with  in  this  paper  are  distributed  in  ten 
j families  as  shown  in  Table  1. 


TABLE  I 

Distribution  by  families  of  Fair  Isle  Coleoptera 

> Family 

No  of  species  Family 

No  of  species 

Carabidae 

28  Scarabaeidae 

5 

Dytiscidae 

8 Elateridae 

2 

Scydmaenidae 

1 Ptinidae 

1 

Silphidae 

2 Chrysomelidae 

1 

Staphylinidae 

19  Curculionidae 

3 

4 
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This  table  shows  the  great  preponderance  of  carnivorous 
ground  beetles,  not  altogether  surprising  in  view  of  the  type  of 
feeding  habitat.  However  some  plant  species  could  no  doubt  be 
added  by  collecting  in  spring  and  early  summer. 

A fair  variety  of  aquatic  species  has  been  recorded,  including 
species  typical  of  several  types  of  habitat,  and  Table  2 shows 
the  usual  habitat  of  each  species  together  with  its  Fair  Isle  habitat. 


TABLE  2 Habitats  of  Fair  Isle  Dytiscidae 


Species 

Normal  habitat 

Fair  Isle  habitat 

Oreodytes  davisii 

running  or  stagnant 
water 

under  stones  at 
Dronga 

Hydroporus 

erythrocephalus 

universal 

Golden  Water 

Hydroporus  pubescens 

fresh  or  brackish 
water 

burn  at  Furse  and  pond 
near  sheep  dip 

Agabus  guttatus 

mainly  in  trickling 
streams 

boggy  grassland  by 
Easter  Lother,  Old  Mill 
Pond  and  pond  near 
sheep  dip 

Agabus  biguttatus 

chiefly  in  springs 

boggy  grassland  by 
Easter  Lother,  pond 
near  sheep  dip 

Agabus  nebulosus 

primarily  in  silted 
ponds 

mainly  stagnant  water 
acid  or  otherwise 

pond  near  sheep  dip 

Agabus  chalconotus 

not  stated  by  Eagle- 
Clarke 

Agabus  bipustulatus 

universal 

Golden  Water  and 
Burn  of  Vatstrass 

In  view  of  the  geographical  position  of  Fair  Isle  an  analysis 
of  the  faunal  types  represented  in  the  island  Coleoptera  is  of 
considerable  interest.  Two  authors,  Saint-Claire  Deville  (1930)  and 
Lindroth  (1935),  have  dealt  with  the  Boreo-British  and  the  Boreo- 
Alpine  elements  in  the  British  beetle  fauna.  Lindroth  made  several 
adjustments  to  Deville’s  paper  and  his  conception  of  the  two 
groups  is  followed  here.  Eighteen  species  are  classed  as  Boreo- 
British,  whose  distribution  outside  the  British  Isles  is  practically 
confined  to  Scandinavia  and  the  extreme  north  of  Europe, 
although  one  or  two  are  circumpolar.  The  only  so  far  recorded 
from  Fair  Isle  is  Pterostichus  adstrictus. 

The  Boreo-Alpine  species  have  a distribution  similar  to  the 
Boreo-British,  but  also  including  the  mountain  masses  of  Central 
Europe.  The  British  element  consists  of  about  80  species  of  which 
the  following  six  have  been  recorded  from  Fair  Isle. 

Nebria  rufescens  Cryptohypnus  riparius 

Agonum  ericeti  Otiorrhynchus  arcticus 

Quedius  fulvicollis  Barynotus  squamosus 
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Most  of  the  70  species  recorded  from  Fair  Isle  are  fairly  widely 
distributed  in  Britain  but  there  are  some  exceptions.  Nebria  rufes- 
cens  is  found  in  most  montane  regions  of  the  British  Isles.  Pteros- 
ticlius  adstrictus  is  another  mountain  and  high  moorland  species 
of  fairly  general  distribution  in  Scotland,  northern  England, 
Ireland,  and  in  Wales  where  it  has  been  recorded  from  such 
typical  habitats  as  Snowdon  and  Cader  Idris.  Patrobus  assimilis 
is  particularly  characteristic  of  Calluna  moorland.  Other  heathland 
species  are  Brady cellus  harpalinus  and  Agonum  ericeti,  but  both 
of  these  are  less  restricted  to  monane  habitats  being  found  also  on 
Calluna  heathland  in  southern  England.  The  flightless  weevil 
Otiorrhynchus  arcticus  var.  blandus  primarily  occurs  in  Scotland, 
but  there  is  one  record  of  it  on  Skokholm  off  the  coast  of  Pem- 
brokeshire. Barynotus  squamosus  var.  schonherri  is  also  a northern 
species  whose  distribution  extends  to  northern  England  and 
Ireland. 
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SYSTEMATIC  LIST 

Synonyms  are  given  only  where  the  name  currently  used  differs 
from  that  given  in  the  earlier  papers. 

CARABIDAE 

Carabus  problematicus  Herbst.  (—  C.  catenulatus  Scop.). 

This  species  was  recorded  by  Eagle  Clarke  in  1905,  and  in 
1907  he  took  four  specimens.  Broekhuysen  took  a male  and  a 
female  in  October  1952  which  Lindroth  considered  resembled  the 
subspecies  faeroensis  Born.  A specimen  was  found  near  the  obser- 
vatory in  1959,  and  another  under  a rock  on  Ward  Hill  in  1960. 
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Nebria  brevicollis  (F.). 

Recorded  by  Eagle  Clarke  in  1905,  and  three  more  specimens 
in  1907.  One  was  taken  from  under  a rock  on  grass  near  the 
observatory  in  September  1960,  and  another  under  stones  at 
Dronga  on  2nd  September  1961. 

Nebria  salina  Fair.  & Lab.  (=  N.iberica  and  N.degenerata 
Schauf.). 

This  species  was  not  recorded  in  1905  or  1907,  but  Broek- 
huysen  obtained  a male  and  female  in  October  1952.  In  1959-1961 
a number  of  specimens  were  taken  from  beneath  stones  at  Gully 
Mill,  Dronga,  Old  Mill  Pond,  and  Ward  Hill,  which  indicates  that 
it  is  fairly  widely  distributed  on  the  island. 

Nebria  rufescens  (Strom.),  var.  gyllenhali  (Sch.). 

Eagle  Clarke  took  two  specimens  in  September  1907,  and  in 
June  1957  is  was  found  under  Calluna  over  most  of  the  island.  It 
is  curious  that  it  was  not  encountered  in  1959  or  1960,  but  in  1961 
half  a dozen  specimens  were  taken  in  the  vicinity  of  Ward  Hill. 

Notiophilus  germinyi  Fauv.  (=  N.hypocrita  Putz.). 

Three  specimens  were  taken  under  rocks  on  Ward  Hill  in  Sep- 
tember 1960. 

Notiophilus  biguttatus  (F.). 

Recorded  by  Eagle  Clarke  in  1905  and  once  in  1907.  In  Sep- 
tember 1959  two  were  found  under  rocks  in  Gully  Mill,  and 
another  two  on  Ward  Hill. 

Loricera  pilicornis  (F.). 

Eagle  Clarke  collected  this  species  in  1905  and  nine  more 
specimens  in  1907.  Two  were  found  under  stones  at  the  edge  o 
Easter  Lother  in  September  1961. 

Bembidion  Morale. 

Apparently  scarce,  recorded  in  1905  and  a single  specimen 
taken  in  1907. 

Berabidion  atrocoeruleum  Steph. 

A single  specimen  was  taken  by  Eagle  Clarke  in  September 

!907. 

Bembidion  bruxellense  Wesm.  ( — B.rupestre  L.). 

Represented  only  in  Eagle  Clarke’s  1905  collection. 

Trechus  quadristriatus  (Schr.)  (—  T.minutus  (F.)). 

A solitary  specimen  was  taken  under  stones  by  the  Old  Mill 
Pond  in  September  1961. 

Trechus  obtusus  Er. 

Recorded  by  Eagle  Clarke  in  1905.  Two  were  found  under 
rocks  on  Ward  Hill  in  September  1960. 
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Patrobus  assimilis  (Chaud.). 

This  species  is  not  represented  in  any  of  the  collections  made 
up  to  1957.  In  September  1959  two  were  taken  from  beneath  rocks 
on  Ward  Hill,  and  a further  four  specimens  from  the  same  place 
in  1960. 

Harpalus  affinis  (Schr.)  (=  H.aeneus  (F.)). 

One  specimen  was  collected  by  Eagle  Clarke  in  September 
1907. 

Harpalus  latus  (L.). 

One  was  taken  by  Eagle  Clarke  in  1907.  Three  were  found 
under  stones  at  Dronga  on  2nd  September  1961. 

Bradycellus  harpalinus  (Ser.). 

Two  specimens  were  taken  from  under  a rock  on  Ward  Hill  in 
September  1960. 

Amara  apricaria  (Pk.)  (=  A.spinipes  Brit.Cat.). 

Recorded  by  Eagle  Clarke  in  1905,  and  nine  specimens  again 
in  September  1907.  A few  were  taken  under  rocks  on  the  sand  at 
North  Haven  Beach  in  September  1960,  and  two  in  a boggy  area 
near  the  Vaadal  trap  in  September  1961. 

Amara  aulica  (Pz.). 

The  only  record  is  by  Eagle  Clarke  in  1905. 

Pterostichus  adstrictus  Esch. 

Taken  in  moss  at  Wirwie  Brecks  in  June  1957. 

Pterostichus  niger  (Schal.). 

This  seems  to  be  the  most  numerous  of  this  genus  on  the  island. 
It  was  taken  by  Eagle  Clarke  in  1905,  and  again  in  1907  when 
16  specimens  were  collected.  From  1959-1961  specimens  were 
taken  from  under  stones  and  rocks  at  Gully  Mill,  Vaadal,  Bar- 
rashield,  Ward  Hill,  and  Dronga. 

Pterostichus  melanarius  (111.)  (—  P.vulgaris  L.). 

A single  specimen  was  found  beneath  a rock  near  the  obser- 
vatory in  September  1959. 

Pterostichus  nigrita  (F.). 

Eagle  Clarke  collected  this  species  in  1905  and  1907.  Two  were 
taken  in  Gully  Mill  in  September  1959,  and  odd  specimens  under 
rocks  at  Dronga  and  Vaadal  on  2nd  September  1961. 

Pterostichus  strenuus  (Pz.). 

First  recorded  by  Eagle  Clarke  who  found  one  in  September 
1907.  Three  specimens  were  taken  under  rocks  at  Gully  Mill  in 
1959. 

Calathus  fuscipes  (Goez.)  (—  C .cisteloides  Pz.). 

Taken  by  Eagle  Clarke  in  1905,  and  four  specimens  again  in 
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1907.  In  1960  it  was  collected  from  beneath  rocks  by  Easter  Lother 
and  on  Ward  Hill,  and  on  2nd  September  1961  two  further 
specimens  at  Dronga. 

Calathus  melanocephalus  (L.). 

Obviously  a common  and  widespread  species.  Eagle  Clarke 
found  it  in  1905  and  took  15  specimens  in  September  1907.  A male 
and  female  were  collected  by  Broekhuysen  in  October  1952.  In 
June  1957  it  was  found  in  moss  at  Wirvie  Brecks,  in  Calluna  at 
Shirva,  and  amongst  damp  grass  by  the  Burn  of  Vatstrass.  On  17th 
September  1960  three  were  taken  in  Calluna  by  Easter  Lother, 
and  in  1961  further  specimens  were  found  under  rocks  on  Ward 
Hill  and  at  Dronga. 

Calathus  micropterus  (Duft.). 

Apparently  scarce,  the  only  record  being  three  specimens 
under  stones  at  Dronga  on  2nd  September  1961. 

Agonum  ericeti  (Pz.). 

Another  apparently  scarce  species,  the  sole  record  being  of 
one  under  stones  amongst  Calluna  on  Ward  Hill  in  September 
1961. 

Agonum  ruficorne  (Goeze.)  (=  Anchomenus  albipes  F.). 

Recorded  by  Eagle  Clarke  in  1905.  Five  specimens  were  taken 
under  rocks  in  Gully  Mill  in  September  1959. 

DYTISCIDAE 

Oreodytes  davisii  Curtis  (=  Graptodytes  borealis  Gyll.). 

Three  were  collected  from  under  stones  at  Dronga  on  2nd 
September  1961. 

Hydroporus  erythrocephalus  L,. 

Quite  numerous  in  Golden  Water  on  3rd  September  1961 

Hydroporus  pubescens  Gyll. 

Taken  at  Furse  in  June  1957,  presumably  by  the  small  burn 
that  runs  down  to  the  shore.  A number  of  specimens  were  taken 
from  the  pond  near  the  sheep  dip  on  5th  September  1961. 

Agabus  guttatus  Pk. 

Two  were  taken  from  beneath  rocks  in  an  area  of  short  boggy 
grass  by  Easter  Lother  in  September  1959.  In  September  1961  two 
specimens  were  found  in  the  Old  Mill  Pond,  and  seven  in  the 
pond  near  the  sheep  dip. 

Agabus  biguttatus  01. 

This  species  was  noted  as  being  abundant  under  rocks  near 
the  edge  of  Easter  Lother  in  September  1960,  and  eight  specimens 
were  collected  from  this  habitat  in  1961.  Three  were  also  taken 


1963 


NOTES  ON  THE  COLEOPTERA  OF  FAIR  ISLE 


9 


from  the  pond  near  the  sheep  dip  on  5th  September  1961. 
Agabus  nebulosus  Forst. 

Two  were  taken  from  the  pond  near  the  sheep  dip  on  5th 
September  1961.  This  is  a typical  pond  species,  but  its  occurrence 
on  Fair  Isle  is  interesting  as  it  is  somewhat  scarce  in  the  north. 

Agabus  chalconotus  Pz. 

Eagle  Clarke  took  four  specimens  of  this  stagnant  water  species 
in  September  1907,  and  it  has  not  been  encountered  since. 

Agabus  bipustulatus  L. 

Eagle  Clarke  found  this  species  in  September  1905,  and  took 
eleven  specimens  in  September  1907.  In  June  1957  it  was  taken 
at  Furse,  Golden  Water  and  Vatstrass. 

SCYDMAENIDAE 


Stenichus  collaris  Mull. 

One  was  taken  from  moss  by  the  Burn  of  Vatstrass  in 
1961. 

SILPHIDAE 

Blitophaga  opaca  L.  (—  Silpha  opaca  (L.)). 

Taken  by  Eagle  Clarke  in  1905,  and  a further  two  specimens 
in  September  1907,  but  not  found  since.  This  species  occurs  at 
carcases  but  is  also  known  to  attack  crops  such  as  beet. 

Choleva  grandicollis  Er. 

Recorded  only  once,  by  Eagle  Clarke  in  1905. 

STAPHYLINIDAE 


Acidota  crenata  (F.). 

One  taken  under  stones  at  Dronga  on  2nd  September  1961. 
This  species  is  also  found  occasionally  in  moss. 

Lathrobium  fulvipenne  (Gr.). 

Two  females  were  taken  in  October  1952  by  Broekhuysen. 
Three  were  found  under  stones  at  the  edge  of  Easter  Lother  in 
September  1961. 

Xantholinus  linearis  (01.). 

Four  in  Plantago  turf  at  Buness  in  June  1957,  and  several  under 
stones  by  Easter  Lother  in  September  1961. 

Xantholinus  ghbratus  (Gr.). 

About  20  specimens  were  taken  by  Eagle  Clarke  in  1905.  In 
September  1961  three  found  under  stones  by  the  Old  Mill  Pond. 
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Gyrohypnus  punctulatus  (Goez.)  (==  Othius  fulvipennis  (F.)). 

Taken  by  Eagle  Clarke  in  1905.  A few  were  found  under  rocks 
near  the  bird  observatory  in  September  1959. 

Gyrohypnus  angustus  (Steph.)  (=  Othius  melanocephalus  (Gr.)). 

Present  in  Plantago  turf  at  Buness  in  June  1957.  One  was 
taken  from  bottom  of  a freshly  dug  hole  for  a fence  post  in 
grassland  at  Busta  in  September  1960. 

Cafius  xantlioloma  (Gr.). 

Recorded  only  by  Eagle  Clarke  in  1905. 

Staphylinus  nero  (Fald.)  (=  S.similis  (F.)). 

A single  specimen  was  found  under  the  corpse  of  a guillemot 
(Uria  aalge)  on  South  Haven  Beach  on  12th  September  1960,  and 
a little  later  two  more  were  taken  under  rocks  on  the  sand  at 
North  Haven  Beach. 

Staphylinus  olens  Miill.  (=  Ocypus  olens  (Miill.)). 

In  1905  Eagle  Clarke  found  this  species  swarming  on  Fair  Isle, 
both  in  the  crofters’  houses  and  the  laird’s  house.  In  1907  he  took 
five  specimens  but  does  not  comment  on  its  status.  Broekhuysen 
collected  a male  in  October  1952.  n September  1959  a few  were 
found  under  rocks  in  Gully  Mill. 

Creophilus  maxillosus  (L.). 

Taken  by  Eagle  Clarke  in  1905,  but  apparently  not  in  1907.  In 
June  157  specimens  were  taken  from  Plantago  turf  at  Buness,  and 
others  in  the  bird  observatory  buildings. 

Quedius  laevicollis  (Brul.)  (=  O.tristis  (Gr.)). 

Recorded  only  by  Eagle  Clarke  in  September  1905. 

Quedius  fuliginosus  (Gr). 

Two  were  found  under  rocks  in  Gully  Mill  in  September  1959, 
and  under  a rock  among  heather  near  Easter  Lother  on  17th 
September  1960. 

Quedius  molochinus  (Gr.)  (=  O.picipennis  (Pk.)). 

Taken  by  Eagle  Clarke  in  1905,  and  a single  specimen  again 
in  September  1907.  A female  with  dark  brown  elytra  was  collected 
by  Broekhuysen  in  October  1952.  Three  specimens  were  found 
under  stones  on  Ward  Hill  in  September  1961. 

Quedius  fulvicollis  (Steph.). 

A single  specimen  was  taken  under  stones  at  Dronga  on  2nd 
September  1961. 

Tachyporus  pallidus  Sahib.  (=  T .scutellaris  Rye). 

A few  under  rocks  on  the  sand  at  North  Haven  Beach  in 
September  1960. 

Tachyporus  hijpnorum  (F.). 

Taken  by  Eagle  Clarke  in  1905. 
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Tachyporus  solutus  Er. 

Two  specimens  were  found  beneath  rocks  on  the  sand  at  North 
Haven  Beach  in  September  1960. 

Tachinus  signatus  Gr.  (—  T.rufipes  (De.G.)). 

First  taken  by  Eagle  Clarke  in  1905,  and  a further  five 
specimens  in  September  1907. 

Aleochara  sparsa  Heer.  (=  A.succicola  Th.). 

Recorded  only  by  Eagle  Clarke  in  1905. 

SCARABAEIDAE 

Geotrupes  stercorosus  Scrib.  (=  G.sylvaticus  Pz.). 

Recorded  by  Eagle  Clarke  in  September  1905. 

Geotrupes  spiniger  Marsh, 

Two  specimens  were  taken  by  Eagle  Clarke  in  September  1907. 
Geotrupes  stercorarius  (L.). 

A single  specimen  was  collected  by  Broekhuysen  in  October 
1952.  Another  was  taken  at  a mercury  vapour  lamp  on  22nd 
August  1957  and  preserved  at  the  observatory. 

Aphodius  contaminatus  (Herbst.). 

Taken  only  by  Eagle  Clarke  in  September  1905. 

Aphodius  sphacelatus  (Pz.)  (=  A.punctatosulcatus  Stm.). 

The  only  record  is  that  of  Eagle  Clarke  in  1905. 

ELATERIDAE 
Cryptohypnus  riparius  F. 

Eagle  Clarke  obtained  23  specimens  in  September  1907.  Seven 
were  among  peat  cuttings  on  Ward  Hill  in  September  1959. 

Dolopius  margimtus  L. 

A single  specimen  was  collected  by  Eagle  Clarke  in  September 
1907.  In  June  1957  it  was  found  in  short  damp  grass  near  Wirvie 
Bum. 

PTINIDAE 

Ptinus  tectus  Boiel. 

A single  specimen  of  this  small  beetle  was  found  in  September 
1961  in  one  of  the  bags  used  for  transporting  birds  from  the  traps 
to  the  laboratory.  Unfortunately  it  could  not  be  ascertained  which 
species  of  bird  it  had  fallen  from  as  there  was  no  way  of  telling 
how  long  it  had  been  in  the  bag  before  it  was  found.  Nevertheless 
this  is  an  interesting  example  of  how  birds  may  be  agents  in  the 
dispersal  of  small  beetles,  a matter  to  which  I have  previously 
drawn  attention  (Sage  1961).  The  normal  habitat  of  this  species 
of  Ptinus  is  in  granaries. 
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Chrysolina  staphylea  L. 

Seven  specimens  were  taken  by  Eagle  Clarke  in  September 
1907,  and  it  was  also  recorded  at  Furse  in  June  1957. 

CURCULIONIDAE 

Otiorrhynchus  circticus  01.  var.  hlandus  Gyll. 

Taken  by  Eagle  Clarke  in  1905  and  again  in  September  1907 
when  he  obtained  16  specimens.  A male  was  collected  by  Broek- 
huysen  in  October  1952.  In  June  1957  it  was  recorded  on  Plcintago 
turf  at  Buness.  Several  were  found  under  rocks  on  the  sand  at 
North  Haven  Beach  in  September  1960,  and  a few  under  stones 
at  Vaadal  Burn  on  8th  September  1961.  These  records  suggest 
that  it  is  a common  and  quite  widespread  species  on  the  island. 

Barynotus  squamomus  Germ.  var.  schonherri  (Zett.). 

Eagle  Clarke  took  14  specimens  of  this  typically  northern 
species  in  September  1907,  but  it  does  not  occur  in  later  collec- 
tions. 

Sitorm  flavescens  Marsh. 

This  species  was  taken  by  Eagle  Clarke  in  1905,  but  has  not 
been  recorded  since. 
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Introduction 

During  a cruise  by  the  R.V.  “Mara”  to  the  west  of  Scotland  in 
October  1958,  collections  were  made  with  a scallop  dredge  at  15 
localities  between  the  Sound  of  Mull  and  Loch  Laxford  (Fig  1). 
Living  Polyzoa  were  found  at  all  but  one  of  the  stations,  chiefly  on 
shells.  The  collections  proved  to  be  very  rich,  containing  one  species 
which  appears  to  be  undescribed  and  several  that  are  rare.  Since 
the  fauna  of  this  area  is  little  known  and  is  not  covered  by  one 
of  the  regional  fauna  lists,  it  seems  desirable  to  record  the  entire 
collection.  Particulars  of  the  stations  are  as  follows  : 

1.  13  Oct.  Craignuir  Bay,  Sound  of  Mull;  46-55  m (25-30  fms). 
Laminaria,  shells  and  hydroids. 

2.  13  Oct.  Scallastle  Bay,  Sound  of  Mull;  15  m (8  fms).  Lima 
community  with  abundant  Chlamys  opercularis  and  some 
Pecten  maximus  shells. 

3.  13  Oct.  Fishnish  Bay,  Sound  of  Mull;  27-29  m (15-16  fms). 
Chlamys  and  hydroids. 

4.  13  Oct.  Fishnish  Bay,  Sound  of  Mull;  27-29  m (15-16  fms). 
Shells,  especially  Chlamys. 

5.  14  Oct.  Raasay  Sound,  at  the  entrance  to  Portree  harbour; 
18-28  m (10-15  fms).  Laminaria  and  other  algae,  clinkers  and 
a few  shells. 

6.  17  Oct.  Dorney  Sound,  Summer  Isles;  28  m (15  fms).  Shells. 

7.  17  Oct.  Badentarbat  Bay,  at  the  entrance  to  Loch  Broom; 
18-28  m (10-15  fms).  Laminaria. 

8.  20  Oct.  The  Narrows,  Loch  Broom;  15  m (8  fms).  Laminaria. 

9.  20  Oct.  Loch  Broom,  just  south  of  Ullapool  pier;  27  m 
(15  fms).  Some  shells. 

10.  21  Oct.  Cadail  Bank,  at  the  entrance  to  Loch  Broom;  30-33 
m (16-18  fms).  Stones  and  shells. 

11.  21  Oct.  Loch  Broom,  between  Ullapool  and  The  Narrows; 
13-15  m (7-8  fms).  Chlamys  shells. 

12.  22  Oct.  At  the  junction  of  Loch  Glencoul  and  Loch 
Glendhu;  47-48  m (26  fms).  Some  stones. 

13.  23  Oct.  Loch  Cairnbawn,  below  Kylestrome;  45-55  m 
(25-30  fms).  Chlamys  shells. 
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Fig  1.  Map  of  the  west  coast  of  Scotland  showing  localities  at  which  dred- 
gings were  made. 
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14.  23  Oct.  Loch  Laxford;  55  m (30  fms).  No  living  Polyzoa. 

15.  27  Oct.  Sound  of  Mull,  just  south  of  Calve  Island;  27-28  m 
(15  fms).  Lima  community,  with  large  numbers  of  Chlamys 
opercularis  and  shells  of  other  species  in  smaller  quantity. 

List  of  species  and  systematic  notes 

Descriptive  works  on  European  Polyzoa  distinguish  a large 
number  of  “varieties”.  Pending  investigations  to  decide  the  cor- 
rect taxonomic  status  of  these  “varieties”  to  accord  with  modern 
nomenclatural  practice,  it  seems  advisable  to  adhere  to  the  usage 
of  Hincks  (1880);  which  has  in  the  main  been  done  in  the  list 
given  below. 

Many  of  the  polyzoan  colonies  were  found  on  shells  of  living 
or  dead  bivalve  molluscs.  In  the  list  generic  names  only  are  men- 
tioned with  reference  to  shells  of  Chlamys  opercularis  (L.), 
Pecten  maximus  (L.),  Modiolus  modiolus  (L.)  or  Cuprina  islandica 

(L.). 

The  specimens  are  now  at  the  British  Museum  (Natural  History) 
and  registered  museum  numbers  have  been  added  in  parentheses. 

Entoprocta 

Pedicellina  cernua  (Pallas)  : 4,  on  ascidian  test. 

Barentsia  gracilis  (M.  Sars)  : 3 on  Chlamys;  4,  on  ascidian  test. 

Polyzoa 

Cyclostomata 

I 

I Crisia  (P)aculeata  Hassall : 2,  on  Chlamys. 

Crisia  sp.  5,  large  colony  found  detached,  small  colonies  on  Pecten 
and  on  a piece  of  clinker.  This  species  is  clearly  different  from 
any  at  present  known  from  western  Europe  (Harmer  1891, 
Marcus  1940),  and  is  almost  certainly  undescribed.  Since  a 
monograph  is  being  prepared  on  the  European  species  of  this 
difficult  genus,  further  discussion  of  this  specimen  will  be 
deferred.  A small  Crisia  colony  found  on  Chlamys  at  station  1 
was  either  this  species  or  C.  ramosa  Harmer. 

Stomatopora  granulata  (Milne-Edwards)  [1960.4.6.1]  : 5,  on 
Pecten;  6,  on  Cyprina;  15,  on  Modiolus. 

Tuhulipora  phalangea  Couch  [1960.4.6.2]  : 5,  on  clinkers,  Pecten, 
and  Laminaria  holdfast. 

T.  liliacea  (Pallas)  [1960.4.6.3]  : 5,  on  Laminaria  holdfast. 
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Diplosolen  obelia  (Johnston)  : 2,  Chlamys ; 5,  on  clinker;  9,  10,  on 
bottles;  15,  on  Modiolus,  Chlamys,  and  Serpula  tube. 

Diastopora  patina  (Lamarck)  : 2,  Chlamys;  4,  on  Chlamys  and 
Modiolus;  5,  on  clinkers,  ascidian  test,  and  Laminaria  holdfasts. 

D.  suborbicularis  Hincks  : 9,  on  bottle. 

Lichenopora  hispida  (Fleming)  [1960.4.6.4]  : 2,  3,  on  Chlamys;  5, 
on  clinkers  and  Pecten;  9,  10,  on  bottles;  11,  on  Chlamys;  15, 
on  Chlamys,  Modiolus,  and  Serpula  tube. 


Cheilostomata  (Anasca) 

Aetea  sica  (Couch)  : 5,  on  Pecten,  and  Laminaria  holdfast. 

Scruparia  ambigua  (d’Orbigny)  : 15,  on  Modiolus. 

Eucratea  loricata  (L.)  : 3. 

Membranipora  membranacea  (L.)  : 1,  on  Laminaria  saccharina 
frond. 

Electra  pilosa  (L.)  : 1,  on  Cyprhm  and  frond  of  Laminaria  saccha- 
rina; 4,  on  ascidian  test. 

Pyripora  catemdaria  (Fleming)  : 2,  on  Pecten;  5,  on  clinker. 

Alderina  imbellis  (Hincks)  [1960.4.6.5]  : 1,  on  Chlainys;  6,  on 
Cyprina;  10,  on  Pecten;  15,  on  Modiolus  and  Chlamys. 

Callopora  lineata  (L.)  [1960.4.6.6]  : 1,  8,  on  Laminaria  saccharina 
fronds,  embryos  present  at  both  localities. 

C.  craticula  (Alder)  [1960.4.6.7]  : 5,  7,  8,  on  Laminaria  saccharina 
fronds,  embryos  present  at  8;  10,  on  Chlamys  and  a bottle. 

C.  dumerilii  (Audouin)  : 2,  3,  6,  10,  15,  on  Chlamys  valves;  also  on 
a stone  at  10. 

Amphiblestrum  flemingii  (Busk)  [1960.4.6.8]  : 1,  on  Cyprina;  2,  on 
Chlamys,  with  embryos;  3,  8,  11,  on  Chlamys;  4,  on  ascidian 
test,  with  embryos;  5,  on  clinkers;  10,  on  Pecten;  15,  on 
Chlamys,  with  embryos,  and  on  Modiolus. 

Securiflustra  securifrons  (Pallas)  [1960.4.6.32]  : 3,  4,  embryos 
present. 

Cellaria  fistulosa  Hincks  : 2,  a small  colony  on  Chlamys. 

Scrupocellaria  scruposa  (L.)  : 1,  3,  on  Chlamys;  4,  on  Cyprina;  5, 
on  Pecten;  6,  on  Cyprina;  15,  on  Modiolus  and  Chlamys. 

Bugula  sp.  15,  minute  colonies  on  Chlamys  shells. 

Cribrilina  punctata  (Hassall),  var.  a Hincks  (1880,  p.  191) 
[1960.4.6.9]  : 5,  on  Pecten,  several  colonies;  6.  on  Chlamys; 
15,  on  Pecten. 
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Cheilostomata  (Ascophora) 

C.  annulata  (Fabricius)  : 5,  on  Pecten  and  on  a fragment  of  red 
alga. 

Hippothoa  divaricata  Lamouroux : 5,  on  clinker;  10,  on  stone;  15, 
on  Modiolus , Cyprina  and  Chlamys. 

H.  distans  P.  MacGillivray  [1960.4.6.10]  : 2,  twice  on  Pecten , once 
on  Chlamys;  5,  on  Pecten  and  clinker;  6,  on  Chlamys ; 15, 
twice  on  Modiolus. 

Celleporella  hyalina  (L.) : 1,  5,  7,  on  Laminaria  saccharina  fronds. 
Chorizopora  hrongniartii  (Audouin)  : 5,  15,  on  Pecten. 
Haplopoma  impressum  (Audouin)  : 5,  on  Laminaria  holdfast, 
embryos  present. 

Hemicyclopora  polita  (Norman)  [1960.4.6.11]  : 10,  two  colonies  on 
a stone. 

Eschar ella  immersa  (Fleming)  [1960.4.6.12]  : 2,  several  times  on 
Chlamys;  4,  on  Cyprina  and  ascidian  test;  5,  on  Pecten ; 9,  on 
Chlamys  and  bottle;  12,  twice  on  stones;  15,  on  Modiolus  and 
several  times  on  Chlamys  one  colony  with  embryos, 
var.  labiosa  Busk  [1960.4.6.13]  : 3,  on  Chlamys ; 15,  on  Serpula 
tube. 

E.  ventricosa  (Hassall)  [1960.4.6.14]:  1,  on  Chlamys , Modiolus , 
Cyprina;  5,  on  Pecten ; 6,  on  Cyprina;  12,  on  stone;  15,  on 
Chlamys , Modiolus,  Cyprina. 

Schizomavella  auriculata  (Hassall)  [1960.4.6.15]  : 5,  twice  on 
Pecten;  6,  on  Cyprina;  10,  on  Pecten. 

S . linearis  (Hassall)  [1960.4.6.16]  : 3,  on  Chlamys;  4,  on  Cyprina; 
5,  on  Pecten  and  clinkers;  9,  on  Chlamys  and  on  a bottle,  em- 
bryos present;  10,  on  Chlamys,  stone  and  bottle;  11,  on 
Chlamys;  15,  twice  on  Chlamys,  once  on  Modiolus. 

I var.  hastata  Hincks  [1960.4.6.18]  : 5,  twice  on  Pecten. 
i variety  (Hincks  1880,  PI.  24  Fig  1)  [1960.4.6.17]  : 15,  on  Chlamys. 

| S.  discoidea  (Busk)  [Fig  2 A]  : 5,  on  Chlamys.  The  colony  was  a 
very  young  one,  which  was  identified  with  difficulty  only  after 
examination  of  museum  specimens.  The  following  description 
has  therefore  been  prepared  : 

Zoarium  incrusting.  Zooecia  small,  oval-hexagonal,  convex; 
separated  by  distinct  sutures.  Frontal  surface  coarsely  granulated, 
l and  with  a few  small  pores  apart  from  those  around  the  margin. 
Orifice  (Fig  2 B)  almost  circular,  with  a deep  and  narrow  sinus 
in  its  proximal  margin.  No  elevated  collar;  6-7  spines  on  the  distal 
I margin.  Avicularium  present  in  most  zooecia,  forming  a conical 
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Fig  2.  Schizomavella  discoidea  (Busk).  A.  Group  of  zooecia  from  a young 
colony.  B.  Structure  of  the  orifice  (scale  as  C).  C.  Mandible  of  avicularium. 
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prominence  proximal  to  the  orifice;  mandible  elongated,  with  a 
rounded  tip  (Fig  2 C),  directed  proximally  and  upwards.  Ovicells 
not  present. 

Seven  zooecia  had  the  following  average  measurements  : length 
450  /x  (standard  deviation  39  fx);  width  284  /x  (25  fx).  Average 
dimensions  of  seven  orifices  were  : length  including  sinus  96  jx , 
excluding  sinus  74  p ; width  73  p : these  measurements  were  very 
constant. 

Examination  of  specimens  in  the  British  Museum  (Natural 
History)  has  confirmed  the  variation  in  number  and  position  of 
avicularia  (as  happens  in  S.  linearis)  mentioned  by  Hincks  (1880). 
Neither  of  the  figures  given,  by  Hincks  (PI.  30  Figs  8 and  9)  con- 
veys the  appearance  of  the  young  zooecia.  Since  S.  cristata 
(Hincks)  appears  to  be  a very  similar  species,  the  wording  in 
Hincks’s  descriptions  of  the  avicularia  is  unfortunate.  That  of 
S.  discoidea  is  described  (p  265)  as  46 . . . small  raised,  oral  avicula- 
rium,  mandible  directed  downwards”.  “Downwards”  in  this  case 
means  proximally,  and  not  down  the  prominence.  “Upwards”,  in  the 
description  of  S.  cristata,  however,  means  up  the  prominence.  The 
only  certain  specimen  of  S.  cristata  in  Britain  is  in  the  University 
Museum  of  Zoology  at  Cambridge. 

Escharina  alderi  (Busk)  [1960.4.6.19]  : 12,  twice  on  stones. 
Hippoporina  pertusa  (Esper)  [1960.4.6.20]  : 4,  on  Cyprina;  5,  on 
Pecten,  embryos  present. 

Microporella  ciliata  (Pallas)  [1960.4.6.21]  : 2,  on  Chlamys ; 5, 
abundant  on  Laminaria  saccharina  frond,  also  on  Pecten ; 7,  8, 
on  L.  saccharina,  embryos  present  at  8;  9,  on  bottle;  15,  on 
Modiolus  and  Chlamys. 

Fenestrulina  malusii  (Audouin)  : 2,  3,  on  Chlamys;  4,  with  em- 
bryos on  ascidian  test  and  on  Cyprina;  5,  on  Pecten;  6,  10,  on 
Chlamys;  12,  on  a stone;  15,  several  colonies  on  Modiolus,  also 
on  Chlamys. 

“Eschar a”  (?  Leiosella)  quincuncialis  Norman  : 5,  on  fragment  of 
red  weed.  This  is  a poorly  known  species,  but  the  specimen 
found  is  in  good  enough  condition  to  enable  a new  description 
to  be  prepared.  When  that  has  been  done,  the  question  of  the 
correct  generic  placing  can  be  considered. 

Stomachetosella  sinuosa  (Busk)  [1960.4.6.22]  : 6,  on  Cyprina;  10, 
on  Pecten  and  a stone. 

Palmicellaria  skenei  (Ellis  & Solander)  [1961.8.8.1]  : 6,  on  Cijprina 
embryos  present;  15,  on  Chlamys.  This  species  normally  forms 
erect,  divided  colonies  with  flattened  branches  (Hincks  1880), 
but  both  of  these  specimens  were  incrusting.  Similar  colonies, 
collected  by  A.  M.  Norman  in  the  Shetland  Islands,  are  contained 
in  British  Museum  collections  [1919.6.25.176].  Lagaaij  (1952, 
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p 95)  has  treated  the  incrusting  form  of  P.  skenei  as  a distinct 
species,  P.  bicornis  (Busk),  on  the  grounds  that  the  incrusting 
habit  is  accompanied  by  the  “constant  presence  of  spinous 
processes”.  However  Recent  material  from  Scotland  shows 
identical  zooecial  form  in  erect  and  incrusting  specimens,  with 
a few  of  the  zooecia  in  both  cases  having  one  or  two  lateral 
processes.  I therefore  regard  these  states  as  growth  forms  of 
one  species. 

Porella  concinna  (Busk)  [1960.4.6.23]  : 3,  on  Chlamys ; 6,  on 
Cyprina;  9,  on  Chlamys;  10,  on  bottle,  embryos  present,  and 
on  a stone;  12,  on  a stone. 

Parasmittina  trispinosa  (Johnston)  [1960.4.6.24]  : on  Cyprina;  10, 
on  Chlamys,  embryos  present,  on  Pecten , Cyprina  and  a stone; 

12,  on  a stone. 

Smittoidea  reticulata  (J.  MacGillivray)  [1960.4.6.25]  : 4,  5,  on 
ascidian  tests,  embryos  present  at  5;  10,  on  Chlamys  and  Pecten ; 

13,  on  Chlamys , embryos  present;  15,  on  Chlamys  and  Pecten. 

Phylactella  collaris  (Norman)  [1960.4.6.26]  : 5,  on  Pecten.  Spines 

on  the  margin  of  the  orifice  were  not  mentioned  by  Norman 
(1867)  or  Hincks  (1880,  p 58,  PI.  43,  Fig  3).  In  the  Mull  Sound 
colony  a pair  was  present  on  the  distal  margin  of  the  orifices  of 
non-ovicellate  zooecia,  in  the  space  where  there  is  no  raised 
collar. 

Escharoides  coccineus  (Abildgaard)  : 5,  15,  on  Pecten. 

E.  mamillata  (Wood)  [1960.4.6.27]  : 5,  on  Pecten.  Lagaaij  (1952) 
has  restored  this  form  to  specific  rank  : a decision  with  which 
I agree.  Both  E.  mamillata  and  E.  coccineus , however,  have 
the  same  number  of  oral  spines,  though  this  may  not  have 
shown  well  in  the  Tertiary  specimens.  The  full  number  is  six, 
and  the  ovicell  displaces  the  distal  pair. 

Cellepora  dichotoma  Hincks  [1960.4.6.28]  : 3,  on  sertularian 
hydroids  and  on  the  leg  of  the  spider  crab  Macropodia  rostrata 
(L.),  embryos  present. 

C.  avicularis  Hincks  [1960.4.6.29]  : 1,  sertularian  hydroids;  2,  twice 
on  Chlamys;  4,  on  ascidian  test,  embryos  present;  15,  three 
times  on  Chlamys. 

C.  pumicosa  L.  15,  on  Chlamys. 

Celleporina  hassallii  Johnston,  var.  tubulosa  Busk  [1960.4.6.30]  : 
7,  on  Laminaria  saccharina  frond. 

Ctenostomata 

Alcyonidium  mamillatum  Alder  [1960.4.6.33]  : 4,  on  ascidian  test 

Vesicularia  spinosa  (L.)  : 3. 

Bowerbankia  gracilis  Leidy  : 3,  on  Chlamys. 
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Nolella  dilatata  (Hincks)  [1960.4.6.31]  : 3,  on  Chlamys;  4,  on 

Scrap  ocellar  ia. 

Discussion 

The  most  striking  feature  of  this  collection  is  the  large  number 
of  species.  Dredge  hauls  were  made  at  only  15  stations,  and 
none  of  the  hauls  appeared  to  collect  much  material;  yet  no  fewer 
than  58  different  species  were  recorded.  This  richness  may  partly 
be  explained  by  the  fact  that  I sampled  various  substrata : 
Laminaria  holdfasts  and  fronds,  stones,  shells,  ascidian  tests,  as 
well  as  clinker  and  bottles  discarded  from  ships.  The  shells, 
especially  those  of  Chlamys  opercularis,  seem  to  be  particularly 
favoured  by  polyzoans,  and  are  also  very  easily  collected  by  a 
dredge. 

To  the  south  of  the  area  covered  by  the  present  survey.  Chum- 
ley  (1918)  listed  42  species  of  Polyzoa  from  the  Firth  of  Clyde, 
none  of  the  rarer  species  from  the  present  collection  being 
included.  Lewis  (1957)  recorded  25  species  from  shores  on  the 
west  and  north  coasts.  His  list  is  therefore  complementary  to  the 
present  one  which  covers  only  sub-littoral  collections.  Norman 
(1867)  dredged  in  an  area  ranging  from  Loch  Scavaig  on  the 
south-west  coast  of  Skye,  round'through  the  Sound  of  Sleat  into 
Loch  Duich,  and  north  past  Raasay  to  Loch  Ewe  (Fig  1).  He 
recorded  66  species,  unfortunately  without  giving  details  of  where 
they  were  found.  Among  his  collection  were  the  original  speci- 
mens of  “Eschara”  quincuncialis  (a  fragment  only)  and  Phylactella 
collaris. 

The  Minch  area  is  of  some  zcogeographical  interest  on  account 
of  the  mixture  of  northern  (boreal  or  arctic)  and  southern  forms. 
Among  the  former  are  Caber ea  ellisii  (Fleming),  Eschar ella 
laqueata  (Norman),  Hemicyclopora  polita , and  Escharina  aided , 
the  first  two  species  being  recorded  by  Norman  (1867).  He  also 
found  “Lepralia”  foliacea  (Ellis  & Solander),  which  here  reaches 
its  northern  limit;  and  Haplopoma  impressum  (sensu  strict  o,  see 
Ryland  1963),  iiEschara’>  quincuncialis  and  Schizomavella  discoi- 
dea  also  appear  to  be  warm-water  species,  though  the  last  two  are 
also  very  rare. 

I found  some  colonies  which  contained  developing  embryos, 
and  such  records  have  been  indicated  in  the  general  list.  Many  of 
these  colonies  were  examined  immediately  after  collection,  the 
embryo  colours  being  reported  in  an  earlier  paper  (Ryland  1958). 
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Summary 

Two  species  of  Entoprocta  and  58  of  Polyzoa,  including  a 
species  of  Crisia  believed  to  be  undescribed,  were  obtained  in  a 
collection  made  off  the  west  coast  of  Scotland  in  1958.  Notes 
amplifying  descriptions  have  been  given  where  necessary.  Some 
ecological  and  zoogeographical  features  of  the  collection  are  dis- 
cussed. 
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RARE  MARINE  INVERTEBRATES  FOUND 
IN  THE  SCOTTISH  AREA 

B.  B.  Rae  and  J.  M.  Lamont 

Marine  Laboratory,  Aberdeen 


Received  3rd  July  1962 

Lists  of  rare  marine  invertebrates  from  the  Scottish  area  have 
been  published  for  the  periods  November  1950  to  February  1953 
(Stephen  1953)  and  March  1953  to  April  1957  (Stephen,  Rae  and 
Wilson  1957).  The  present  list  covers  the  period  from  May  1957 
to  May  1962,  and  includes  a few  earlier  records  not  hitherto 
published.  It  does  not  include  all  the  rare  invertebrates  found  in 
Scottish  waters;  for  example  rare  planktonic  organisms  are  recor- 
ded elsewhere  (e.g.  Fraser  1961).  The  list  is  concerned  mainly 
with  the  larger  animals  obtained  as  a result  of  fishing  operations 
by  research  and  commercial  vessels  and  of  strandings  on  the  Scot- 
tish coast.  The  authors  gratefully  acknowledge  the  specimens  and 
information  sent  by  fishermen,  naturalists  and  fishery  officers,  and 
the  help  given  by  members  of  the  staff  of  the  Marine  Laboratory 
in  identifying  specimens. 

The  Architeuthis  sp.  recorded  in  the  1957  list  has  now  been 
identified  as  A.  dux  Steenstrup,  and  is  described  bv  Dr  A.  C. 
Stephen  (1962).  J 


Palinurus  vulgaris  Latreille  — Spiny  Lobster 


Date 

Position 

Method 

Remarks 

1957  c.  30th  March 

50'  NV*W  Foula 

Trawl 

Reported  after 
May  1957 

— October 

Off  Portree,  Skye 



20th  November 

6'  NW  Dunnet  Head 

Trawl 

22nd  December 

8-10'  NW  Dunnet 
Head 

Trawl 

Male 

1959  4th  February 

S.W.  Scotland 



Female 

5th  February 

Stormy  Bank 

Trawl 

Male 

c.  10th  December 

Off  Holburn  Head 

Trawl 

2 females 

I960  — May 

Between  Tiree  and 
Dutchman’s  Cap 

Prawn 

Trawl 

— June 

40'  ExN  Bard  Head 

Seine 

Female 

1961  24th  April 

Between  Tiree  and 
Dutchman’s  Cap 

Prawn 

Trawl 

2 specimens 
(1  male) 

In  addition  to  these  records  37  spiny  lobsters,  weighing  101  lb, 
were  caught  in  the  Loch  Boisdale  area  in  October  1958.  It  is 
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thought  that  they  had  been  caught  further  south  by  a French 
lobster  boat  which  was  subsequently  wrecked  on  the  coast  of 
Uist  and  from  the  storage  wells  of  which  the  lobsters  had  escaped. 


Galathea  strigosa  (L.)  — Squat  Lobster 

Three  specimens  were  received  for  identification  in  1959,  one 
from  off  Lossiemouth  in  August,  one  from  the  pier  at  Arbroath 
in  October  and  one  from  the  Moray  Firth  in  November.  This 
species  is  sometimes  taken  in  lobster  creels  on  the  Scottish  coast. 

Jaxea  nocturna  (Nardo) 

A berried  female  was  found  in  a grab  sample  on  the  west  side 
of  Mull  on  21st  June  1957. 


Bathynectes  superba  da  Costa 

Two  specimens  of  this  crab  were  recorded  from  research 
vessel  catches.  The  first  was  trawled  40  miles  WNW  of  Flugga, 
Shetland,  on  19th  December  1958;  the  second  was  found  in  the 
stomach  of  a cod  caught  34  miles  S by  W of  St.  Kilda  on  19th 
November  1960.  Both  specimens  have  been  preserved. 

Geryon  affinis  Milne-Edwards  and  Bouvier 

This  crab  was  caught  by  a great-liner  on  George  Bligh  Bank 
at  a depth  of  240  fm,  on  18th  July  1957.  The  specimen  is  now  in 
the  Royal  Scottish  Museum.  Another  was  taken  in  the  same  way, 
by  becoming  entangled  in  a great-line,  south-west  of  the  West- 
mann  Isles,  Iceland,  also  in  240  fm,  in  October  1949. 

Lithodes  maia  (L.)  — Stone  Crab 

One  was  taken  by  trawl  on  Stormy  Bank  (West  of  Orkney)  in 
August  1961.  Single  specimens  of  this  crab  are  from  time  to  time 
caught  by  research  vessels  in  the  deeper  parts  of  the  Scottish 
area. 

Although  animals  such  as  Galathea  and  Lithodes  cannot  be 
regarded  as  rare  in  the  strict  sense  of  the  word,  their  inclusion 
in^this  list  is  considered  desirable  for  faunistic  reasons. 
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Paramola  cuvieri  (Risso) 


Date 

Position 

Method 

Remarks 

1957  18th  July 

George  Bligh 
Bank  (240  'fm) 

Great-line 

Male  * 

1958  25th  February 

20'  NW  Foula 
(90  fm) 

Trawl 

— 

10th  March 

20'  NW  Flugga, 
Shetland 

Trawl 

Male 

1959  19th  January 

Shetland 

— 

Female 

1961  14th  September 

NNW  to  N of 
Noup  Head 

Great-line 

— 

* presented  to  the  Royal  Scottish  Museum,  Edinburgh 


Lepas  anatifera  L.  — Goose  Barnacle 


Date 

1957  29th  July 

1960  7th  November 

23rd  November 
| 1961  — October 


Possition 

Between  Bill  Bailey’s  and 
Rockall  Banks 
On  beach  at  Brora  ) 

) 

On  beach  at  Lossiemouth) 
On  beach  at  Rodel,  Harris 


Remarks 

Large  cluster  on  wine 
bottle 

Several  clusters  on 
trawl  floats  and 
pieces  of  wood 

On  stranded  log 


Archidoris  pseudargus  (Rapp) 


A specimen  of  this  nudibranch  was  found  on  the  beach  at 
Birsay,  Orkney,  in  February  1962,  and  was  reported  by  Mr  W 
Groundwater  of  Stromness.  Rendall  (1956)  had  previously 
recorded  the  species  in  the  same  locality. 


Pinna  fragilis  (Pennant)  — Fan  Mussel 

Two  empty  valves  of  this  mollusc  were  fished  up  by  a seine- 
net  vessel  on  Smith  Bank  during  the  summer  of  1959  or  1960. 

I This  information  and  one  valve,  10.6  inches  long,  were  received 
from  Mr  J.  F.  Mair  of  Portknockie  on  15th  May  1962.  A specimen 
was  picked  up  in  the  same  area,  11  miles  ESE  of  Wick,  on  11th 
May  1937.  Marine  Laboratory  records  from  the  Orkney  area  were 
referred  to  by  Rendall  (1956)  and  further  records  not  hitherto 
published  are  as  follows 


Date 
1937  May 

I 1940  February 

1949  July 


Position  Method 

12'  off  Fraserburgh  Trawl 


Burra  Haaf, 
Shetland 
Yell  Sound 


Small-line 


Remarks 
Shell  only, 

8 inches 
Alive,  11  inches 

Shell  only, 

IIV2  inches 


Seine 
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Sepia  officinalis  L.  — Cuttlefish 


Date 

1958  11th  December 

1959  31st  July 

1960  29th  January 
30th  April 

7th  June 

10th  November 
14th  December 

14th  December 

16th  December 

16th  December 

1961  11th  February 
21st  February 

3rd  March 
18  th  April 
20th  April 
30th  April 
1st  May 
2nd  May 
17th  May 
31st  May 
9th  June 


10th  June 

13th  June 
17th  June 
20th  June 


20th  June 

23rd  June 

June  & July 
12th  December 


Position 

90'V2N  Arbroath 
Red  Point,  Gairloch 
87'  ExN  Aberdeen 
Altries,  10'  up 
River  Dee 
Near  Dunure, 
Ayrshire 

9'  ESE  Eyemouth 
Off  Lossiemouth 

North  of  Scotland 

12'  ENE  to  NE 
Buckie 

East  of  Orkney 
Off  Ailsa  Craig 
14'-20'ExN  Balta, 
Shetland 
8'  SE  Wick 


Delmore,  Loch 
Roag,  Lewis 
Cove  Bay 
St.  Abbs 
Bay  of  Nigg, 
Aberdeen 

Rodel,  Sound  of 
Harris 

Bay  of  Nigg, 
Aberdeen 
Macduff 

90'  ExS  Aberdeen 


Method 

Seine 

Salmon  net 
Seine 

Salmon  stomach 

Seine 

Seine 
Seine  ) 

) 

Seine  ) 

Seine  ) 

) 

Seine  ) 

Seine 

Seine 

Seine 

Seine 

Seine 

Seine 

Seine 

Salmon  nets 
Salmon  nets 
Prawn  trawl 
Salmon  nets 


Stranded 

Salmon  nets 
Salmon  nets 
Salmon  nets 


Stranded 

Salmon  nets 

Salmon  nets 
Seine 


Remarks 

Female  with  ova 

One  pen  5.7  cm 
in  17  lb  fish 


Being  caught  by 
a number  of 
vessels 

One  or  two 
taken  per  haul 


Several  caught 

Several  caught 

Several  caught 

3 specimens 

Live  female  ex- 
truded 50  ova 
in  aquarium 

One  pen 

Female  with  ova 

4 specimens 

2 specimens  alive 
- one  spawned 
in  aquarium 

One  pen 

Female  with  ova 

Many  caught 

2 specimens 


6'  W Ayr 
32'  NE  Buckie 
North  of  Scotland 
6-7'  off  Macduff 
Lossiemouth 
Cove  Bay 

Bayble  Head, Lewis 
Portlethen 


In  addition  to  these  records  Mr  A.  J.  Cluness  of  Lerwick 
reported  the  stranding  of  large  quantities  of  cuttlefish  ‘bones’  or 
pens  at  various  places  in  Shetland,  including  Sands  of  Sound  ond 
Gulberwick,  in  March  1960.  Later,  Mr  J.  Peterson  of  Lerwick  also 
referred  to  the  stranding  of  “phenomenal”  numbers  of  small  cutt- 
lefish ‘bones’,  of  5-10  cm,  on  both  the  east  and  west  sides  of 
Shetland  during  the  gales  early  in  1960.  Mr  J.  A.  Young  of  Mangis- 
ter,  Shetland,  reported  a “considerable  drift  of  cuttlefish  shells 
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on  the  west  coast  of  Shetland”  from  the  end  of  January  to  the  end 
of  March  1961.  So  great  were  the  concentrations  on  this  occasion 
that  enquiries  were  made  regarding  their  possible  commercial 
utilisation. 

It  seems  clear  that  the  large  quantities  of  pens  washed  ashore 
in  Shetland  in  1960  and  1961  were  carried  there  by  the  drift  of 
waters  in  the  Atlantic,  and  that  the  animals  which  gave  rise  to 
them  died  before  reaching  the  Scottish  area.  At  the  same  time  it 
is  evident  from  the  live  animals  caught  that  a considerable 
invasion  of  cuttlefish  took  place  towards  the  end  of  1960  and 
continued  to  the  summer  of  1961. 

Two  features  of  these  Sepia  records  are  worthy  of  note;  firstly 
most  of  those  obtained  before  May  1961  were  from  seine  nets,  while 
after  1st  May  1961  the  majority  were  taken  in  salmon  nets; 
secondly  the  presence  of  well-developed  ova  in  at  least  five  of  the 
specimens,  all  taken  near  the  coast  in  salmon  nets,  possibly  indi- 
cates this  species’  habit  of  spawning  in  coastal  waters.  However 
there  was  no  evidence  that  Sepia  did  in  fact  spawn  on  the  Scot- 
tish coast. 

Rossia  macrosoma  d.Chiaje 

An  unusually  large  specimen  of  this  cephalopod  was  washed 
ashore  at  Portobello  in  1960  (recorded  by  Dr  A.  S.  Clarke,  R.S.M.). 

Todaropsis  eblanae  (Ball) 

The  invasion  of  Scottish  waters  by  cuttlefish  from  November 
1960  to  July  1961  was  followed  by  the  presence  of  exceptional 
numbers  of  another  southern  cephalopod,  Todaropsis  eblanae. 
These  animals  began  to  appear  in  commercial  catches  of  squid 
off  the  Scottish  east  coast  about  the  end  of  June  and  beginning  of 
July  1961.  First  observed  in  catches  from  east  of  the  Moray  Firth 
and  off  the  Aberdeenshire  coast,  Todaropsis  later  was  caught  in 
the  inner  Moray  Firth  and  as  far  south  as  the  Berwickshire  coast. 
It  seems  likely  that  it  was  also  present  in  more  northerly  waters, 
although  this  was  not  confirmed  by  observation. 

In  August  it  occurred  on  certain  grounds  in  considerable  num- 
bers to  the  extent  of  providing  as  much  as  75  per  cent  of  some 
individual  squid  catches.  Towards  the  end  of  September  its  num- 
bers began  to  decline  and  by  the  middle  of  October  it  had 
disappeared  from  catches  examined  on  Aberdeen  fish  market. 

Hitherto  this  squid  has  been  considered  rare  in  Scottish  waters 
so  that  its  abundance  in  the  summer  and  autumn  of  1961  must  be 
regarded  as  unusual.  Although  interesting  to  biologists,  Todarop- 
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sis  proved  a nuisance  to  fishermen  and  fish-merchants  since  it 
was  not  acceptable  to  foreign  buyers  of  squid. 


Ommatostrephes  sagittatus  Lamarck  — Flying  Flusk 


Date 

1956  15th  April 

1957  19th  April 
28th  April 

29th  November 

14th  December 


Position 

Stannergate,  Firth 
of  Tay 

Buddon,  Angus 

Stannergate,  Firth 
of  Tay 

10'  NNE  Butt  of 
Lewis 

7'  SSE  Fuglo, 
Faroe 


Method 
Stranded  ) 
) 

Stranded  ) 
Stranded  ) 
) 

Trawl 

Trawl 


1958  4th  May 

1961  9th  April 
10th  April 

1962  11th  May 


70'  E Fetlar,  Trawl 

Shetland 

30o20'N-l°23'E  Trawl 

60°16'N-0°35'E  Trawl 

3V2'  off  Macduff  Seine 


Remarks 

Reported  by  Mr 
H.  G.  Wilson 
of  Dundee, 
28th  Novem- 
ber 1957. 

Research  vessel 
record 

3 specimens, 
research  vessel 
record 

2 specimens, 
research  vessel 

Research  vessel 
record 

Research  vessel 
record 


The  apparent  scarcity  of  this  squid  in  commercial  catches 
leads  one  to  suspect  that  it  may  have  been  caught  more  frequently 
than  the  records  suggest  and  overlooked  in  the  landings  of  com- 
mercially important  species. 

The  presence  of  southern  cephalopods,  such  as  Sepia  and 
Todaropsis,  along  with  certain  species  of  fish  native  to  the  Spanish 
and  Portuguese  areas,  in  Scottish  waters  in  1960  and  1961  suggests 
a strong  Atlantic  influence  from  south-west  Europe  in  those  years. 
Although  no  exceptional  movement  of  Atlantic  water  into  the 
Scottish  area  was  observed  in  1960  and  1961,  an  outstanding  influx 
resulting  in  high  salinities  was  recorded  in  the  latter  half  of  1959 
(Fisheries  of  Scotland , Reports  for  1959,  1960  and  1961,  Appendix 
VI).  This  may  have  produced  conditions  which  persisted  long 
enough  to  attract  southern  species  northwards. 


REFERENCES 

STEPHEN,  A.  C.  1953.  Rare  invertebrates  recently  found  in  the  Scottish 

area.  Scot.  Nat.  65  : 120-121.  „ 

1962.  Tire  species  of  Architeuthis  inhabiting  the  North  Atlantic.  Froc. 

rou.  Soc.  Edin.  B,  68  : 147-161.  . 

STEPHEN,  A.  C.,  B.  B.  RAE  and  E.  WILSON  1957.  Rare  marine  inverte- 
brates recently  found  in  the  Scottish  area.  Scot.  Nat.  69  : 178-181. 
FRASER,  J.  H.  1961.  The  oceanic  and  bathypelagic  plankton  ot  the  North- 
east Atlantic  and  its  possible  significance  to  fisheries.  Mar.  Res.  Scot. 

— 1961  (4)  : 1-48.  . 0 „ 

RENDALL,  R.  1956.  Mollusca  Orcadensia.  Proc.  roy.  Soc.  Edm,.  B,  bb 

(2)  : 131-201. 


1963 


RARE  AND  EXOTIC  FISHES  IN  1960 


29 


RARE  AND  EXOTIC  FISHES  RECORDED  IN  SCOTLAND 

IN  1960 

B.  B.  Raf.  and  J.  M.  Lamont 

Marine  Laboratory,  Aberdeen 
Received  23rd  April  1962 

As  usual  most  of  the  following  rare  fish  records  were  obtained 
through  the  interest  and  kindness  of  fishermen  and  fish  merchants. 
We  wish  to  thank  all  who  contributed  specimens  and  information 
and  in  particular  Dr  J.  W.  Jones  of  Liverpool  University,  for 
details  of  the  trumpet-fish  and  the  Alepocephalus,  Dr  W.  J. 
Eggeling  and  Mr  P.  Wormell  of  the  Nature  Conservancy,  Scotland, 
for  information  about  the  opah,  Messrs  Joseph  Johnston  & Sons 
Ltd.,  Montrose  for  sending  us  the  giant  sunfish,  Master  Ian  Fraser, 
Rosemarkie,  for  details  of  a Ray’s  bream  and  Mr  J.  P.  Jones, 
W.  F.  A.  Area  Officer,  Fleetwood,  and  Mr  R.  Wagstaffe,  Keeper 
of  Vertebrate  Zoology,  Liverpool  Museums,  for  confirmation  of 
the  Oxynotus  and  Centrolophus  records. 


Six-gilled  Shark 

Method  Length  Sex 

cm 

Trawl  — — 

Trawl  285,201  F,M 

Great-line  198,168  F,F 


Cetorhinus  maximus  (Gunner)  — Basking  Shark 

Records  of  basking  sharks  in  the  North  Sea  included  one 
trawled  off  Tod  Head  on  9th  January,  one  in  a net  set  to  catch 
seals  at  Gardenstown  in  April,  one  in  a salmon  net  at  Wick  on 
11th  May,  two  in  a salmon  net  at  Rosemarkie  on  19th  May,  two 
to  four  seen  12  miles  north-east  of  Buckie  on  1st  June,  one  trawled 
off  Tod  Head  on  8th  October  and  one  trawled  off  Copinsay  on 
21st  October.  Three  basking  sharks  were  also  trawled  at  Faroe, 
one  in  April,  and  two  in  July.  Most  of  the  fish  caught  in  the  North 
Sea  were  young  specimens  of  10  to  16  feet. 


Hexanchus  griseus  (Bonnaterra)  — 


Date 


Position 


February  Papa  Bank,  Orkney 

July  Flugga,  Shetland 

August  Lousy  Bank 


Carcharinus  glaucus  (L.)  — Blue  Shark 

A female  of  180  cm  was  caught  by  great-line  on  Lousy  Bank  in 
August. 
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Oxynotus  paradoxus  Frade  - no  common  name 

This  rare  shark  was  caught  by  trawl  off  St.  Kilda  at  the  end 
of  April  and  landed  at  Fleetwood. 

Squatina  squatina  (L.)  — Angel-fish 


Date 

17th  February 
8th  April 
13th  April 
22nd  July 
18th  October 


Position 

NE  Shetland 
15'  NW  Butt  of  Lewis 
Off  North  Rona 
Outside  Firth  of  Forth 
10'  NW  Fair  Isle 


Method 

Length 

cm 

Sex 

Trawl 

135 

F 

Trawl 

115 

F 

Trawl 

91 

F 

Lobster  tangle-net 

91 

— 

Trawl 

105 

F 

Torpedo  nobiliana  Bonoparte  — Electric  Ray 


Date 

1st  April 
6th  October 
10th  November 
16th  December 

* preserved 


Date 

3rd  February 
11th  May 
8th  August 
11th  October 


Date 

11th  January 


Position 

Method 

Length 

cm 

Sex 

12'  ESE  Fair  Isle 

Trawl 

22 

F* 

14'  NW  Kinnaird  Head 

Seine 

63 

— 

near  Bell  Rock 

Trawl 

81 

F 

Off  Holy  Isle,  Firth 

Seine 

— 

— 

of  Clyde 

\aca  (L.)  - Sting  Ray 

Position 

Method 

Length 

cm 

Breadth 

cm 

Sex 

14'  W Cape  Wrath 

Trawl 

50.3 

29.1 

F 

6'  off  Lossiemouth 

Seine 

52.2 

29.1 

F 

Off  Rattray  Head 

Trawl 

47.5 

— 

F 

Off  Ayr 

Seine 

57.0 

33.0 

F 

fuila  (L.)  - Eagle  Ray 

Position 

Method 

Length 

cm 

Breadth 

cm 

Sex 

Stormy  Bank 

Seine 

49.5 

28.2 

M 

■ 58°40'N  2°33'W 

Trawl 

109.0 

63.0 

F 

Acipenser  sturio  L.  — Sturgeon 


Date 

28th  April 
2nd  June 
24th  June 
25th  November 


Position 

4'  off  Sarclet  Head 
S of  Bell  Rock 
8'  SE  Eyemouth 
7'  N x E Macduff 


Method 

Length 

Weight 

cm 

kg 

Seine 

168 

— 

Seine 

152 

11.1 

Seine 

130 

12.7 

Seine 

small  fish 
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According  to  reports  in  trade  journals  at  least  three  sturgeons 
were  landed  at  English  ports  — two  from  the  English  Channel  in 
February  and  August  and  one  from  the  southern  North  Sea  in 
March. 

Alepocephalus  bairdii  Goode  and  Bean  — no  common  name 


This  very  rare  fish  was  trawled  on  Brierly  Bank,  NW  of  Lewis 
(270  fm),  in  July  and  landed  at  Fleetwood.  It  was  identified  by 
Dr  J.  W.  Jones  of  Liverpool  University. 


Alosa  alosa  (L.)  — Allis  Shad 

Date 

Position 

Method 

Length 

Sex 

cm 

25th  March 

10'  W Rhu  Coigach 

— 

41 

F 

18th  luly 

58°10'N  6°00'W 

Trawl 

44 

F 

23rd  August 

Peterhead 

Salmon  bag-net 

47 

— 

29th  August 

54°17'N  3°23'E 

Trawl 

43 

— 

Alosa  finta  (Cuvier)  — Twaite  Shad 

Date 

Position 

Method 

Length 

Sex 

cm 

8th  February 

60'  E Buchan  Ness 

Trawl 

46 

F 

10th  February 

Bell  Rock 

Trawl 

41 

F 

1st  April 

105'  E x S Rattray  Head 

Seine 

47 

F 

15th  December 

56°09'N  2°14'W 

Trawl 

46 

— 

Sardina  pilchardus  (Walbaum)  — Pilchard 

On  20th  September  three  boxes  of  pilchards  were  caught  by 
drift  net,  along  with  45  crans  of  herring,  on  Coll  Bank.  On  the 
following  day  another  drifter  fishing  the  same  ground  landed  70 
crans  of  which  10  crans  were  herring  and  60  crans  a mixture  of 
herring  (65  per  cent)  and  pilchards  (35  per  cent).  Pilchards  have 
rarely  been  caught  in  such  quantity  on  west  of  Scotland  grounds. 

Shoals  of  pilchards  were  reported  by  Mr  S.  MacShane  in 
Bruckless  Bay,  Donegal,  in  the  first  week  of  October. 

Three  fish  of  24  and  25  cm  were  trawled  by  F.R.S.  ‘Scotia’ 
east  of  the  Isle  of  May  on  18th  and  19th  December. 

Engraulis  encrasicholus  (L.)  — Anchovy 

Seven  anchovies,  17  to  21  cm  long,  were  trawled  by  ‘Scotia’ 
during  the  year.  One  was  taken  in  the  southern  North  Sea  on  22nd 
August,  one  at  58°35'N  1°25'W  on  28th  September  and  five  in  the 
Buchan  Deep  on  13th  December. 
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Maurolicus  muelleri  (Gmelin)  - Pearl-side 

Thirty-one  specimens  were  caught  by  the  research  ship 
‘Clupea’  in  the  inner  Moray  Firtth  (57°48'N  3 19  W and 
57°48'N  3°35'W)  on  18th  February. 

Oncorliynchiis  govbuschci  (Walbaum)  — Pink  or  Humpback  Salmon 

The  first  pink  or  humpback  salmon  ever  found  in  British 
waters  was  caught  in  a bag-net  at  Altens,  a few  miles  south  of 
Aberdeen,  on  16th  July.  Believed  to  have  originated  from  Russian 
transplantations  of  ova  to  rivers  in  the  White  Sea  area,  the  fish, 
a male,  measured  52.1  cm  and  weighed  1.82  kg  (Shearer  & 
Trewavas,  1960;  Shearer  1961).  A second  pink  salmon  was  caught 
in  a Cumberland  river  in  August. 


S comber esox  saurus  (Walbaum) 

Date  Position 

5th  January  Off  Eyemouth 
2nd  February  Collieston  Beach 
9th  February  Methil  Beach 
21st  October  Off  Rattray  Head 
6th  November  Appin,  Argyllshire 
* feeding  on  Thysanoessa  inermis, 


Saury  Pike 

Method 

Length 

Sex 

cm 

Seine 

35 

F 

Stranded 

39 

F 

Stranded 

33 

— 

Washed  on  board 

41 

F * 

Stranded 

26 

— 

sp.,  megalops  larvae  and  fish. 


Belone  belone  (L.)  - Garfish  or  Greenbone 


Date  Position 

25th  March  10'  W Rhu  Coigach 
8th  December  58°08'N  6°18'W 
13th  December  58°01'N  6°15'W 
* feeding  on  euphausids. 


Method 

Length 

Sex 

cm 
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M* 

Drift  net 

63 

M 

Drift  net 

64  ;68 

M;F 

Macroramphosus  scolopax  (L.)  — Trumpet-fish 

The  first  trumpet-fish  from  Scottish  waters  since  1949  was 
taken  by  an  English  trawler  off  St.  Kilda  (200  fm)  on  25th  May. 

Malacocephalus  leavis  (Lowe)  — Grenadier 

One  of  32.5  cm  was  trawled  off  Faroe  at  the  end  of  July. 


Ciliata  septentrionalis  (Collet)  - Northern  Rockling 
A northern  rockling,  10.6  cm  long,  was  caught  in  the  sea  aiea 
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of  the  Firth  of  Clyde  on  15th  August.  This  is  the  first  British 
record  of  this  species  (Bagenal  1961). 


Raniceps  raninus  (L.)  — Lesser  Fork-beard 


Date 

Position 

Method 

Length 

cm 

Sex 

6th  June 

Barns  Ness 

Lobster  creel 

29 

M 

8th  August 

48'  S Aberdeen 

Trawl 

26 

M 

The  former  had  been  feeding  on  Galathea  squamifera  and  the 
latter  on  molluscs. 


Lampris  guttatus  (Briinnich)  — Opah 

Through  the  kindness  of  officers  of  the  Nature  Conservancy 
the  following  details  were  obtained  about  an  opah  which  was 
stranded  in  Loch  Scresort,  Rhum,  at  the  end  of  May  — length 
109  cm,  weight  44  kg,  stomach  contents  cephalopod  and  herring 
remains.  The  capture  of  another  opah,  by  trawl,  off  Faroe  was 
reported  in  the  Fishing  News  of  29th  July. 


Morone  labrax  (L.)  — Bass 


Date 

Position 

Method 

Length 

Sex 

cm 

19th  July 

Off  Buckie  harbour 

Rod  and  spinner 

30.5 

M 

12th  December 

10'  W Ayr 

Seine 

34 

F 

Brama  raii  (Bloch)  — Ray’s  Bream 

Date 

Position 

Method 

Length 

Sex 

3rd  August 

George  Bligh  Bank 

Great-line 

58 



18th  October 

45'  NW  Butt  of  Lewis 

Great-line 

60 

F 

19th  October 

Little  Ferry,  3'  S Golspie 

Stranded 

64 

F* 

29th  October 

Stonehaven  beach 

Stranded 

60 

F * 

9th  November 

Fair  Isle  — Foula 

Trawl 

54  ;55 

F;F* 

20th  November 

Rosemarkie  beach 

Sranded 

60 



22nd  November  Mid  Minch 

Drift  net 

57 



25th  November 

Entrance  Aberdeen 

harbour 

Sranded 

60 

F* 

25th  November 

4'  E Tarbet  Light 

Seine 

60 

F* 

28th  November 

Dornoch  beach 

Stranded 

56 

M* 

30th  November 

5'  off  St.  Abbs 

Seine 

55 



30th  November 

8'  ENE  Lossiemouth 

Seine 

58 

M* 

* flesh  infested  with  larval  tapeworms 
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Mullus  surmuletus  L.  — Red  Mullet 


Date  Position 

23rd  June  6'  off  Macduff 

12th  August  Sandwick  Bay,  Shetland 
16th  September  Bell  Rock 
23rd  November  12'  N Buckie 


Method 

Length 

cm 

Sex 

Seine 

33 

F 

Seine 

27.5 

M 

Trawl 

38 

— 

Seine 

26.5 

F 

Four  young  specimens  (19-20  cm)  were  also  caught  by  F.R.S. 
"Scotia’  in  the  southern  North  Sea  on  24th  August. 


Spondyliosoma  cantharus  (Gmelin)  — Black  Bream  or  Old  Wife 

Date  Position  Method  Length  Sex 

cm 

26th  February  4'  ENE  Troup  Head  Seine  28  F 

1st  November  N of  Foula  Seine  oi  r 


Labrus  mixtus  L.  — Cuckoo  Wrasse 

Five  males  were  recorded  during  the  year  — two  from  the 
Moray  Firth  in  June  and  July,  one  from  off  the  Isle  of  Whithorn 
in  July  and  two  from  the  Minch  (Stoer  Bay  and  Gairloch)  in 
August. 


Trachinus  draco  L.  — Greater  Weever 


Date 


7th  January 
27th  July 
6th  October 


Position 

Method 

Length 

cm 

Sex 

30'  SE  Aberdeen 

Trawl 

32 

M 

Burra  Haaf,  W.  Shetland 

Seine 

33 

F 

30'  ESE  Arbroath 

Seine 

36 

M 

Aphanopus  carbo  Lowe  — Black  Scabbard-fish 

Two  fish,  a female  of  110  cm  and  one  (sex  unknown)  of  104  cm, 
were  caught  by  great-line  on  Rosemary  Bank  in  May. 

Centrolophus  niger  (Gmelin)  — Black-fish 

One  fish  was  trawled  near  St.  Kilda  at  the  end  of  April. 

Mugil  chelo  Cuvier  — Thick-lipped  Grey  Mullet 

On  4th  July  a drifter  caught  9 grey  mullet  50  miles  NNE  of 
Fraserburgh.  The  fish  were  from  29  to  38  cm  long. 
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Mola  mola  (L.)  — Sunfish 

A large  sunfish  was  washed  ashore  in  Lunan  Bay  on  12th 
December.  The  fish  was  6 ft  5 in.  (196  cm)  long  and  8 ft  7 in. 
(262  cm)  between  fin  tips.  It  weighed  11  cwt  (559  kg),  although 
this  included  a quantity  of  water  in  its  stomach.  The  stomach 
contained  no  recognisable  food  but  the  contents  included  nume- 
rous tapeworms  and  trematodes  which  have  been  preserved  for 
identification.  Several  parasitic  copepods,  Penella  orthagorisci 
were  found  adhering  to  the  body  and  a number  of  barnacles, 
Conchoderma  virgata  were  attached  to  the  Penella . 

Fewer  species  of  rare  fish  were  recorded  from  the  Scottish 
area  than  in  1959;  moreover,  the  numbers  of  many  of  the  indivi- 
dual species  reported  were  also  smaller  than  last  year.  Records 
of  certain  species  however  were  more  numerous  than  in  1959  or 
in  other  recent  years.  In  the  latter  category  were  the  angel  fish, 
sting  ray,  eagle  ray,  allis  shad,  pilchard,  bass,  Ray's  bream  and  red 
mullet.  The  four  sting  rays  represent  the  highest  number  of  this 
species  for  any  single  year  in  the  last  decade.  The  slight  increase 
in  the  number  of  Ray’s  bream  is  also  of  interest  in  that,  with  one 
exception,  the  records  of  this  species  were  all  obtained  within  the 
comparatively  short  period  from  18th  October  to  30th  November. 
Five  of  these  fish  were  from  strandings  on  the  Scottish  east  coast 
from  Golspie  to  Stonehaven  — the  first  as  early  as  19th  October. 
Normally,  strandings  of  Ray’s  bream  are  mainly  confined  to  the 
second  half  of  November  so  that  the  annual  invasion  of  the  North 
Sea  by  this  species  in  1960,  although  of  average  strength 
numerically,  would  appear  to  have  been  of  short  duration  and 
rather  earlier  than  usual. 

The  1960  list  is  also  notable  because  of  the  first  identification 
of  the  northern  rockling  in  British  waters,  and  by  the  appearance 
for  the  first  time  of  a Pacific  salmon  on  the  Scottish  coast.  The 
presence  of  very  rare  forms  such  as  the  Oxynotus,  the  trumpet 
fish  (first  Scottish  record  since  1949)  and  the  Alepocephalus 
(second  record  in  the  last  ten  years)  is  also  worthy  of  note. 

Although  no  systematic  records  of  rare  fish  are  published  for 
English  waters  various  apparently  reliable  reports  have  appeared 
from  time  to  time  throughout  the  year  in  trade  journals.  These 
include  the  stranding  of  a large  deal-fish  on  the  Northumberland 
coast  in  the  early  summer,  the  stranding  of  sunfishes  on  the 
Yorkshire  coast  in  August  and  on  the  Lincolnshire  coast  towards 
the  end  of  the  year,  and  the  gaffing  of  yet  another  sunfish  off  the 
Scilly  Isles  early  in  September.  Reference  is  made  in  the  Fishing 
Gazette  of  24th  September  to  the  capture  of  four  stone  bass, 
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Polyprion  americanum,  off  the  Cornish  coast,  and  an  eagle  ray 
was  caught  by  a trawler  off  the  Wolf  Rock  near  the  end  of  the 
year.  Although  these  English  records  appear  to  have  little  in 
common  with  the  Scottish  list  for  1960,  they  must  be  considered 
in  any  review  of  rare  fish  occurrences  over  a period  of  years. 
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Records  of  turtles  stranded  on  the  Scottish  coast  or  observed  at 
sea,  prior  to  February  1960,  were  published  by  Stephen  (1953, 
1961).  The  present  list  brings  Scottish  records  up  to  date  and 
includes  two  which  were,  inadvertently,  omitted  from  the  1961 
list.  It  is  gratifying  to  note  the  number  of  turtles  observed  at  sea, 
but  most  of  these,  regrettably,  cannot  be  identified.  The  increase 
in  the  numbers  of  turtles  reported  in  recent  years  could  mean 
that  more  turtles  have  invaded  Scottish  waters  of  late  but  it  could 
also  indicate  better  liaison  between  fishermen  and  fishery  scientists. 

Leathery  Turtle  — Dermochelys  c.  coriacea  (L.) 

(1)  A large  turtle,  estimated  to  be  about  6 ft  long  by  3 ft 
across,  was  seen  in  the  Firth  of  Clyde,  between  Ayr  and  Pladda, 
on  30th  August  1961.  From  the  size  and  description  given  by  the 
fishermen  observers  this  would  appear  to  have  been  a leathery 
turtle,  but  unfortunately  confirmation  has  not  been  possible. 

A report  of  a turtle  seen  between  the  Mull  of  Galloway  and 
Portpatrick  on  28th  August  is  believed  to  refer  to  the  same 
animal. 

(2)  A turtle,  estimated  to  be  5 ft  long,  was  observed  by  the 

crew  of  a seine-netter  4 miles  south-east  of  Wick  on  16th  Septem- 
ber 1961.  From  the  description  this  too  may  have  been  a leathery 
turtle.  ' 

These  records  have  already  been  mentioned  in  Scottish 
Fisheries  Bulletin  No.  16  published  in  December  1961. 

Common  Loggerhead  — Caretta  c.  caretta  (L.) 

(3)  A small  turtle,  carapace  length  20.9  cm,  was  found  by  Mr 

Andrew  Guthrie  on  the  beach,  a few  yards  above  HWM,  mile 
north  of  Dunure,  Ayrshire,  on  4th  December  1961.  The  discovery 
was  reported  to  the  Marine  Laboratory,  Aberdeen  by  Mrs  Jean 
Wilson  of  Carrick  Academy,  Maybole,  and  the  specimen  has  since 
been  presented  to  the  Royal  Scottish  Museum,  Edinburgh  (Reg. 
no.  1962  II).  & 6 
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The  identification  proved  rather  difficult.  At  first  it  was 
thought  to  be  an  Atlantic  Ridley  or  Kemp’s  loggerhead,  Lepido- 
chelys  kempii  (Garman)  because  it  bore  five  infra-marginal  plates 
on  the  plastron  - a supposed  specific  character.  It  lacked 
however,  the  pores  on  these  plates.  The  specimen  was  then  sent 
to  the  British  Museum,  where  it  was  examined  by  Dr  L.  D. 
Brongersma,  Leiden,  who  has  just  completed  a critical  study  ot 
these  turtles  (1961).  In  his  opinion  the  animal  is  a common  log- 
gerhead and  not  a Ridley  or  Kemp’s  loggerhead.  In  the  former 
species  the  number  of  plates  seems  very  variable  but  the  presence 
or  absence  of  the  infra-marginal  pores  are  regarded  as  diagnostic. 
This  species  has  come  ashore  on  several  occasions  on  the  west  ot 
Scotland. 


Unidentified  species 

(4)  Sighted  at  sea  off  Cove  Bay,  a few  miles  south  of  Aberdeen, 
on  1st  November  1955  by  the  crew  of  the  seine-netter  'Halcyon . 

(5)  Washed  ashore  at  Sands  of  Meal,  Burra  Isle,  Shetland,  in 
Tanuary  1956.  This  animal  was  mentioned  in  The  Scotsman  of  9th 
January  as  being  3M  ft  long  by  3 ft  broad.  The  record  has  been 
confirmed  by  Mr  A.  J.  Cluness  of  Lerwick. 

(6)  Observed  at  sea  by  fishermen  off  Fast  Geo,  north  ot 
Freswick  Bay,  Caithness,  on  31st  May  1960. 

(7)  Sighted  by  the  crew  of  the  ‘Arcadia’,  8 miles  east-south- 
east of  the  Butt  of  Lewis  early  in  the  summer  of  1960.  This  turtle 
was  reported  to  the  Marine  Laboratory  on  31st  October  of  that 
year. 

The  authors  wish  to  thank  all  who  have  contributed  to  the  com 
pilation  of  this  list. 
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RARE  AND  EXOTIC  FISHES  RECORDED  IN  SCOTLAND 

IN  1961 


The  usual  acknowledgment  is  made  to  the  many  fishermen  and 
Fishery  Officers  who  sent  specimens  to  the  laboratory  for 
identification.  Thanks  are  also  due  to  Mr  W.  A.  Kmg-Webster, 
Newton  Stewart,  for  reports  of  various  rare  species,  including  the 
Trachinolus ; Dr  A.  S.  Clarke  of  the  Royal  Scottish  Museum, 
Edinburgh,  for  details  of  the  first  Trachypterus  record;  Mr  R.  W. 
Blacker  of  the  Fisheries  Laboratory,  Lowestoft,  for  one  of  the 
Cepola  records;  Mr  A.  C.  Wheeler  of  the  British  Museum  (Natural 
History)  for  confirming  the  identification  of  the  Taractes  and 
Trachinotus,  and  to  Mr  W.  Groundwater,  Stromness;  Messrs  G. 
Walker  & Sons,  Mallaig;  Messrs  Powrie,  Gairloch;  Mr  E.  G.  Mowat, 
North  Roe,  Shetland;  Mr  Bellamy,  Harbourmaster,  Dunbar;  Mr 
J.  Geddes,  Macduff,  and  others  for  various  specimens  and 
information. 

Chlamydoselachus  anguineus  Garman — Frilled  Shark 

This  rare  shark,  possibly  a first  record  from  Scottish  waters, 
was  caught  by  the  Fleetwood  trawler  “Red  Crest”  at  59°50'N 
6°30'W  (300  fm)  in  May.  First  reported  in  the  Fishing  News  of 
19th  May,  the  identification  and  position  of  capture  have  been 
confirmed  by  the  authorities  of  the  British  Museum. 

Hexanchus  griseus  (Bonnaterre) — Six-gilled  Shark 

Date  Position  Method  Length  Sex 


B.  B.  Rae  and  J.  M.  Lamont 
Marine  Laboratory,  Aberdeen 


Received  4th  October  1962 


cm 


1st  June  Rockall  Bank  Trawl  305 

2nd  June  Rockall  Bank  Trawl  234,  245,  269 

6th  June  Rockall  Bank  Trawl 

6th  June  Rockall  Bank  Great-line  221 


F 

M,  F,  F 


F 
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Cetorhinns  maximus  (Gunner) — Basking  Shark 

Basking  sharks  were  more  numerous  in  the  North  Sea  through- 
out the  year  than  at  any  time  since  the  last  war.  Several  were 
seen  and  a number  became  entangled  in  salmon  drift-nets  off 
Berwickshire  and  Northumberland  from  the  beginning  of 
February  to  the  beginning  of  March,  and  during  the  summer 
others  were  caught  by  seine  or  trawl  at  180  and  120  miles  north- 
east of  Aberdeen,  on  Turbot  bank,  off  Macduff  and  at  45  miles 
south  by  east  of  Aberdeen.  One  was  also  trapped  in  a salmon 
net  at  Wick  on  21st  July  and  the  last  specimen  of  the  year  was 
trawled  off  the  Longstone  Light  on  12th  December.  Three  young 
fish  were  caught  in  salmon  stake-nets  in  Wigtown  Bay  from  May 
to  July.  Most  of  these  sharks  were  young  fish  of  10  to  13  ft;  the 
others  were  from  16  to  24  ft  long. 

Mustelus  mustelus  (L.) — Smooth  Hound 


Date 

Position 

Method 

Length 

cm 

Sex 

11th  March 

Shetland 

Seine 

58 

M 

28th  April 

40/45'  ExS  Bard  Head  Seme 

— 

— 

17th  November 

14'  ESE  Balta 

Seme 

93 

F 

15th  December 

8'  off  St.  Abbs  Head 

Trawl 

78 

M 

15th  December  12'  SSE  Longstone  Light  Trawl 

Squatina  squatina  (L.) — Angel-fish 

86 

F 

Date 

Position 

Method 

Length 

cm 

Sex 

5th  February 

Flannans  to  St.  Kilda 

Trawl 

98 

— 

29th  June 

Near  Longa  Island 

Ground-net 

166 

F* 

— August 

Off  Portree 

Cod-net 

— 

*ova  at  early  stage  of  development. 


Torpedo  nobiliana  Bonaparte — Electric  Ray 

Electric  rays  were  landed  at  Aberdeen  from  unknown  grounds 
off  the  Scottish  coast  on  23rd  January  and  13th  November.  The 
first  was  100  cm  long  but  no  other  details  were  recorded  of  either 
fish.  A third  specimen,  a female  of  72  cm,  was  caught  by  seine 
10  miles  NNE  of  Lossiemouth  on  20th  February.  A fourth,  60  cm 
long,  was  taken  by  seine-net  between  Turnberry  Point  and  Ailsa 
Craig  in  the  Firth  of  Clyde  on  30th 

Trygon  pastinaca  (L.) — Sting  Ray 
Date  Position  Method 

27th  April  H'  off  Cullen  Seine 

32'  NNE 

10th  May  Kinnaird  Head  Seine 

Myliobatis  aquila  (L.) — Eagle  Ray 

A large  eagle  ray  was  caught  at  Innerwell  on  Wigtown 
July. 


November. 


Length 

cm 

43-5 


Breadth 
cm 
24  5 

241 


Sex 

M 

F 
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Acipenser  sturio  L. — Sturgeon 


Date 

Position 

Method 

Length 

cm 

Weight 

kg 

20th  January 

North  Minch 

Trawl 

215 

66 

31st  March 

30'  SSE  Aberdeen 

Seine 

290 

136* 

28th  April 

Smith  Bank 

Seine 

152 

39-5 

12th  May 

S of  Buchan  Ness 

Seine 

89 

— 

10th  June 

Turbot  Bank 

Trawl 

— 

17  7 

26th  June 

Turbot  Bank 

Trawl 

183 

44-5 

*so!d  for  £64  10s. 


In  addition,  the  capture  of  three  sturgeons  in  English  waters 
was  reported  in  trade  journals — one  in  the  English  Channel  in 
January  and  two  in  the  North  Sea,  in  October  and  December. 


Alosa  alosa  (L.) — Allis  Shad 

One  fish,  a female  37  cm  long,  was  caught  by  seine  off  Machrie, 
in  the  Firth  of  Clyde,  on  14th  March.  It  had  been  feeding  on 
Meganyctiphanes. 


Alosa  finta  (Cuvier) — T waite  Shad 

This  species  appeared  in  some  concentration  off  Eyemouth  in 
December  when  one  seine-net  vessel  caught  \ cwt  on  one  trip.  A 
single  shad,  which  may  possibly  have  been  of  this  species,  was 
caught  at  Garliestown,  Wigtownshire,  in  July. 


Sardina  pilchardus  (Walbaum) — Pilchard 

One  fish  of  21-5  cm  was  caught  in  a salmon  bag-net  at  Inner- 
well,  Wigtownshire,  in  July. 


Engraulis  encrasicholus  (L.) — Anchovy 

Date  Position  Method 

2nd  April  57°47'N  0°05'E  Trawl 


5th  May  Innerwell,  Wigtownshire  Salmon  stake-net 
— July  Innerwell.  Wigtownshire  Salmon  net 
10th  October  55°53'N  0°42'W  Trawl 


Remarks 
two  fish, 

19  cm  each 
female.  18  cm 
female,  17  6 cm 
20  cm 


Scomberesox  saurus  (Walbaum) — Saury  Pike 
Date  Position  Method 


10th  November  Scapa  Bay 
11th  November  6'  NNW  Flugga 


12th  December  Kincardine-on-Forth 


Stranded 
Washed  on 
board 

Power  station 
screens 


Length 

cm 

36 

41 


Sex 

F 


F 


40 


42 
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Belone  belone  (L.) — Garfish  or  Greenbone 

Only  two  fish  were  recorded  during  the  year.  The  first,  a small 
specimen  of  46  cm,  was  found  stranded  on  the  south  side  of 
Peterhead  Bay  on  24th  January;  the  second,  a ripe  male  of 
69  cm,  was  caught  in  the  Kyle  of  Sutherland  on  23rd  May. 

Coelorhynchus  coelorhynchus  (Risso) — “Grenadier” 

Fifty  fish,  range  17-35  cm,  were  trawled  by  a research  vessel 
at  57°29'N  9°24'W  on  9th  November.  The  stomach  contents 
included  crustacean  and  polychaete  remains. 


Malacocephalus  laevis  (Lowe) — “Grenadier” 

Five  fish,  length  34-50  cm,  were  trawled  by  the  ship  “Explorer” 
at  57°59'N  9°24'W  on  9th  November. 


Trachypterus  arcticus  (Briinnich) — Deal-fish 


Date 

Position 

Method 

Length 

Sex 

cm 

— February 

Ness,  Isle  of  Lewis 

Stranded 

191 

— 

4th  June 

48'  ExN  Aberdeen 

Trawl 

175 

F 

Cavros  aver  (L.) — Boar-fish 

Date 

Position 

Method 

Length 

cm 

6th  January 

Off  Skipness,  Kilbrennan  Sound 

Seine 

150 

23rd  October 

Off  Strandburgh  Ness, 

Shetland 

Seine 

10-9 

24th  October 

Off  Strandburgh  Ness, 

Shetland 

Seine 

Morone  labrax 

(L.) — Bass 

Date 

Position  Method 

Length 

Sex 

cm 

17th  June 

St.  Abbs  Salmon  bag-net 

52 

F 

11th  December 

4'  N Macduff  Seine 

43 

— 

Poly  prion  americanum  (Schneider) — Stone  Basse 

Date  Position  Method  Length 

cm 

12th  April  North  Minch  — 50 

26th  October  Lousy  or  Bill  found  on 

Bailey’s  Bank  surface  46-5 


Trachinotus  glaucus  (L.) — Glaucus  or  Derbio 

The  first  Scottish  record  of  this  fish  was  taken  in  a salmon 
stake-net  at  Innerwell,  on  Wigtown  Bay,  on  26th  August — length 
33-2  cm  (26-5  cm  to  fork).  The  specimen  has  been  presented  to 
the  Royal  Scottish  Museum  by  Mr  W.  A.  King-Webster,  in  whose 
nets  the  fish  was  found. 
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Brama  raii  (Bloch) — Ray’s  Bream 


Date 

Position 

Method 

Length 

cm 

60 

Sex 

25th  September 

Off  Flugga 

Trawl 

29th  September 

Shetland 

Great-line 

62 



1st  October 

Faroe  Bank 

Great-line 



— (2) 

2nd  October 

Off  Flugga 

Trawl 

58 

F 

3rd  October 

Sumburgh  Head 

Stranded 

62 



7th  October 

58°30'N  3°00'E 

Trawl 



—(2) 

17th  October 

50'  NW  Sule  Skerry 

Great-line 

63 

F* 

10th  November 

Off  Cape  Wrath 

Trawl 

58 

F 

13th  November 

24'  SSE  Aberdeen 

Trawl 

60 

Mf 

14th  November  Kirkwall  Bay 

(2)two  fish.  *feeding  on  fish. 

Stranded 
tfeeding  on 

56 

cephalopods. 

Taractes  longipinnis  (Lowe) — Long-finned  Bream 

The  first  Scottish  record  of  this  fish  was  found  stranded  at 
Sandvoe,  North  Roe,  Shetland,  by  Mr  E.  G.  Mowat,  on  23rd 
October.  The  fish  was  98-4  cm  (38f  in.)  long  and  weighed  20-4  kg 
(52  lb).  Identification  was  confirmed  by  Mr  A.  C.  Wheeler,  of  the 
British  Museum  (Natural  History),  who  is  preparing  a descriptive 
account  of  the  fish. 


Mullus  surmuletus  L. — Red  Mullet 


Date 

Position 

Method 

Length 

cm 

Sex 

7th  March 

3'  ENE  Macduff 

Seine 

25th  July 

3'  ESE  Isle  of  May 

Seine 

27 



14th  August 

24'  SExS  Arbroath 

Seine 

25 

F 

18th  August 

Off  Collieston, 
Aberdeenshire 

Trawl 

25 

F 

5th  September 

15'  NE  Buchan  Ness 

Trawl 

35 

F* 

25th  September 

Off  Balta,  Shetland 

Seine 

26 

27th  October 

Off  Ayr 

Seine 

29 

F 

15th  November 

Off  Rattray  Head 

Trawl 

33 

F 

20th  November 

4'  Off  Troup  Head 

Seine 

29 

F 

25th  November 

27-30'  SxE  to  SSE 
Aberdeen 

Trawl 

25 

Mt 

1st  December 

18'  SExE  Aberdeen 

Seine 

31 

Ft 

5th  December 

18'  SExE  Aberdeen 

Seine 

28,  30 

F,  F 

^feeding  on  amphipods. 

tfeeding  on 

polychaetes. 

tseveral  fish  caught  in  same 

area  in  November. 

Spondyliosoma  cantliarus  (Gmelin) — 

-Black  Bream 

Date 

Position 

Method 

Length 

cm 

38 

Sex 

16th  January 

5'  N Macduff 

Seine 

M 

4th  February 

T Off  Longa  Island 

Cod-net 

41 

M 

18th  February 

Off  Rattray  Head 

Trawl 

— 

23rd  March 

3'  Off  Troup  Head 

Seine 

40 

M 

3rd  April 

Aberdour  Bay, 
Moray  Firth 

Seine 

36 

M 

1st  September 

South  Deep,  Moray 
Firth 

Seine 

17th  November 

4'  Off  Troup  Head 

Seine 

— 

— 
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Cepola  rubescens  L. — Red  Band-fish 

Date 

Position 

Method 

— April 

5'  E of  Otter  Rock, 
Islay 

Seine 

21st  June 

Kilbrennan  Sound 

Seine 

(S.  end) 

7th  December 

Kilbrennan  Sound 

Seine 

Remarks 

two  specimens 
two  specimens, 
34-5  and  43  0 cm 
one  fish  34  0 cm* 


*stomach  contents  identified  by  Mr  J.  A.  Adams,  Marine  Laboratory  staff, 
5 Thysanoessa  raschi  (Sars)  and  parts  of  an  unidentified  euphausid. 


Labrus  mixtus  L. — Cuckoo  Wrasse 

Nine  males,  29-35  cm,  were  recorded  from  March  to  November; 
from  Shetland,  North  Rona,  Scourie  Bank,  Nun  Bank  (2),  Gair- 
loch  (2),  Smith  Bank  and  the  Firth  of  Lome.  A single  female  of 
21  cm  was  caught  in  the  North  Minch  in  December. 


Ctenolabrus  rupestris  (L.) — Goldsinny 

Five  specimens  of  this  small  wrasse  were  trawled  by  research 
vessels — two  of  15  cm  each,  at  55°56'N  6°45'W  (Dubh  Artacli) 
on  19th  March,  and  three  at  56°55'N  7 20'W  (Barra  Head)  on 
18th  July. 


Centrolabrus  exoletus  (L.) — Rock  Cook 

This  small  fish,  10  cm  long  and  weighing  14  gm,  was  taken 
in  a shore  seine  at  the  head  of  Loch  Fyne  on  19th  May.  Dr  Z. 
Kabata  found  the  trematode  Bucephalopsis  gracilescens  on  its 
fins  and  head. 


Trachinus  draco  L. — Greater  Weever 


Date 

Position 

Method 

Length 

cm 

Sex 

18th  May 

Smith  Bank 

Seine 

32-3 

M 

7th  July 

Wee  Bankie 

Seine 

296 

14th  July 

9'  SSE  Wick 

Seine 

— 

— 

17th  July 

Off  Dunbar 

— 

330 

F 

26th  July 

Off  Aberdeen 

Seine 

30  6 

— 

Thunnus  thynnus  (L.) — Tunny 

A tunny,  274  cm  long,  was  washed  ashore  at  Craigewan  Point, 
Peterhead,  on  15th  September. 


Sarda  sarda  (Bloch) — Pelamid  or  Short-finned  Tunny 

This  fish  was  caught  in  a salmon  drift-net,  4 miles  off  Red 
Head,  Angus,  on  20th  June;  it  was  77  cm  long  and  weighed  4171 
gm.  The  specimen  has  been  preserved. 
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Mug'll  chelo  Cuvier — Thick-lipped  Grey  Mullet 


Date  Position 

23rd  June  Bay  of  Nigg,  Aberdeen 

7th  July  Bay  of  Nigg,  Aberdeen 

31st  July  Macduff 

*four  fish  caught,  two  transferred  to 
39  cm,  died  30th  May  1962. 


Method 

Length 

Sex 

cm 

Salmon  bag-net 

34,  37 

M,  M 

Salmon  bag-net 

37,  39 

M,  M* 

Rod  and  line 

30 

M 

laboratory  aquarium,  one  a male  of 


A grey  mullet  was  also  caught  in  Loch  Eil  on  21st  June  and 
several  were  taken  in  salmon  nets  at  Macduff  in  July.  These 
were  probably  M.  chelo  but  no  confirmation  was  obtained. 


Scorpaena  dactyloptera  Delaroche  ( Helicolenus  dactylopterus) — 
Blue-mouth 

On  12th  April  a female  of  this  species,  20  cm  in  length,  was 
trawled  in  Aberdeen  Bay.  In  September  and  August  three  fish, 
17-30  cm,  were  caught  in  the  Fladen  area  and  in  November  13 
fish,  13-24  cm,  were  taken  south-west  of  St.  Kilda.  The  1960 
records  of  this  species,  inadvertently  omitted  from  the  1960  list, 
include  three  fish  (11-21  cm)  from  the  Fladen  area  and  12  fish 
(5-24  cm)  from  south  and  west  of  St.  Kilda. 


Trigla  lucerna  L. — Yellow  Gurnard  or  Tub 


Date 

Position 

Method 

Length 

cm 

Sex 

17th  April 

Scalloway  Deep 

Seine 

42 

M 

7th  July 

Turbot  Bank 

Trawl 

63 

F 

Lepadogaster  micro cephalus  Brook — Small-headed  Sucker 

This  small  fish  of  4-4  cm  was  caught  by  shore  seine  on  the  west 
side  of  Bute  in  May. 


On  the  whole,  rare  fish  records  were  fewer  in  1961  than  the 
average  for  the  previous  ten  years.  This  was  accounted  for  partly 
by  a decline  in  the  numbers  of  both  species  of  shad,  of  pilchards, 
garfish  and,  particularly  in  the  last  four  years,  of  saury  pike ; and 
partly  by  the  complete  absence  of  five  species,  opah,  black-fish, 
sunfish,  lesser  forkbeard  and  Fierasfer,  each  of  which  has  been 
represented  nearly  every  year  in  the  last  decade.  In  only  two 
species,  red  mullet  and  black  bream,  were  the  records  more 
numerous  than  in  recent  years.  Ten  records  of  red  mullet  from 
Scottish  coastal  waters  indicate  a greater- than-average  movement 
of  this  fish  northwards  from  the  southern  North  Sea  in  the  second 
half  of  the  year. 
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The  year  1961,  however,  is  noteworthy  for  the  number  of  very 
rare  species  encountered  in  the  area.  Two  of  these,  Trachinotus 
glaucus  and  Taractes  longipinnis,  were  recorded  for  the  first  time 
and  it  is  possible  that  a third,  Chlamydoselachus  anguineus,  also 
falls  within  this  category.  Furthermore,  it  is  unusual  to  find  so 
many  of  such  rare  exotics  as  Capros  (3),  Polyprion  (2),  Cepola  (3 
records — 5 fish)  and  Sarda  (1)  all  within  a single  year. 

The  occurrence  of  unusually  large  numbers  of  southern  cepha- 
lopods  (Rae  & Lamont  1963)  and  of  a number  of  turtles  (Stephen, 
Rae  & Lamont  1963)  has  already  indicated  a strong  Atlantic 
influence  in  the  Scottish  area  in  1961.  These  southern  and 
Atlantic  species  of  fish  would  seem  to  provide  further  evidence 
of  this  water  movement. 

The  native  wrasse,  Centrolabrus  exoletus , and  the  small-headed 
sucker,  Lepadogaster  microcephalus , were  also  recorded  for  the 
first  time  since  the  first  of  these  lists  was  published  in  1952. 

The  records  were  also  characterised  by  the  appearance  of 
common,  deep-water,  northern  forms  such  as  Sebastes  marinus 
(L.)  (one  fish  of  50-5  cm)  and  S.  viviparus  Kroyer  (two  fish  of 
22-0  and  23*5  cm)  as  far  south  as  the  Moray  Firth  in  September 
and  March  respectively  and  by  the  presence  of  Urophycis 
blennoides  (Briinnich)  (55  cm)  near  the  Isle  of  May  early  m 
August — all  well  south  of  their  normal  habitat. 
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FLEDGING  IN  THE  GANNET 
J.  B.  Nelson 

Department  of  Zoology,  Oxford 
Received  4th  April  1963 

Introduction 

It  is  not  surprising  that  existing  accounts  of  fledging  in  the 
gannet  (Sula  bassana)  are  fragmentary  and  inaccurate,  since 
occasional  visits  to  colonies  are  unlikely  to  produce  much  evidence. 
The  main  aim  of  this  paper  is  to  give  a detailed  account  based  on 
thrice-daily  observations  on  about  100  Bass  Rock  nests  through- 
out the  fledging  periods  in  1961  and  1962.  About  50  departures 
were  witnessed  and  many  more  were  known  to  have  occurred 
within  narrow  time-limits  (2-6  hours)  fixed  by  successive  visits. 

Fledging  Periods  and  Success 

The  fledging  periods  given  are  accurate  to  the  nearest  day  and 
are  probably  representative  of  the  species,  since  the  observation 
colony  remained  virtually  undisturbed  throughout  the  season. 
Table  1 shows  that  fledging  occurred  from  the  84th-97th  day 
after  hatching,  at  a mean  age  of  90  days.  This  is  significantly 
longer  than  Gurney’s  (1913)  figure  of  two  months  feeding  followed 
by  ten  days  starvation  in  wild  birds,  though  it  agrees  with  Booth’s 
(1878)  figure  of  over  13  weeks  in  captive  birds. 

TABLE  1.  Fledging  periods  of  gannets  at  Bass  Rock  in  1961  and  1962. 

Age  in  days  ...  84  85  86  87  88  89  90  91  92  93  94  95  96  97 

% (of  total 

records)  ....  3 5 4 5 12  17  13  12  6 12  5 3 2 1 

Mean  fledging  period  90  days 
Number  in  sample  111 

There  was  no  significant  difference  in  mean  fledging  period 
between  chicks  from  nests  near  the  cliff  edge  and  those  from 
nests  near  the  inland  fringe  of  the  group  (Table  2a).  Any 
difficulty  in  reaching  the  edge  appears  not  to  delay  fledging  in  the 
fringe  birds. 

There  was  also  no  significant  difference  between  the  fledging 
periods  of  chicks  from  parents  breeding  for  the  first  time  and 
those  from  more  experienced  parents  (Table  2b).  This  is  particu- 
larly interesting  since  it  indicates  that  inexperienced  parents  are 
about  equally  proficient  as  experienced  ones  in  feeding  their 
young,  apparently  contrary  to  Lack’s  (1954)  and  Ashmole’s  (1963) 
suggestions  that  younger  birds  would  be  less  efficient  hunters.  At 
32  nests  where  I added  an  extra  egg  or  chick  to  test  the  gannet ’s 
ability  to  feed  two  chicks,  83%  of  these  Twins’  fledged  success- 
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fully,  but  took  significantly  longer  to  do  so  (Table  2c).  This 
further  supports  the  contention  that  where  the  fledging  period 
is  normal,  feeding  of  the  chick  has  also  been  normal. 

TABLE  2.  Fledging  periods  in  different  categories  of  chicks. 

Range 

in  days  Mean 

84- 95  888 

83-96  88-9 

83- 96  90  1 

85- 97  90-1 

84- 97  90 

89-103  94 


The  fledging  success  of  chicks  from  the  observation  colony  was 
very  high.  89%  of  all  eggs  hatched  gave  fledged  young  in  1961, 
94%  in  1962  and  94%  in  1963  (average  92*3%  based  on  about  500 
nests) ; a consistently  high  success,  despite  considerable  variations 
in  the  weather.  Gannet  success  may  be  compared  with  the 
following  figures  for  other  colonial  sea-birds,  in  order  of  success . 
88%  for  179  pairs  of  kittiwakes  ( Rissa  tridactyla)  over  three  years 
(Cullen  1957);  83*2%  over  four  years  for  shags  (Phalacrocorax 
aristotelis)  (Snow  1960);  79%  for  yellow-eyed  penguins  (Mega- 
dyptes  antipodes ) over  16  seasons  (Richdale  1957);  75%  ior 
Adelie  penguins  ( Pygocelis  adeliae ) at  Cape  Royds  from  1959  to 
1960,  which  was  considered  an  exceptionally  good  year  (Taylor 
1962)-  45%  or  less  for  razorbills  ( Alca  torda)  from  only  50  eggs 
(Keighley  & Lockley  1948);  c.  36%  for  herring  gulls  (Larus 
argentatus)  from  several  sources  in  Cullen  (1957). 

Very  few  young  gannets  die  due  to  the  actual  descent  to  the 
sea.  This  loss  was  estimated  in  two  ways.  The  first  was  to  count 
how  many  ‘crashes’  were  seen  out  of  the  total  number  of 
departures  witnessed.  Two  crashes  were  seen  out  of  50  departures, 
and  these  two  chicks  suffered  attacks  from  neighbouring  adults 
before  they  managed  to  struggle  clear;  as  a result  they  fell  over 
the  edge  whilst  facing  in  to  the  cliff  face.  They  were  t len 
unable  to  right  themselves  and  could  not  face  into  the  wind  to 
get  the  necessary  lift.  Consequently  they  fell  like  stones  for  300 
feet  to  the  rocky  cliff  base.  One  bird,  which  landed  breast  down- 
ward on  bare  rock,  survived  this  terrible  fall  for  two  to  three  hours 
before  dying ; there  can  be  no  doubt  that  gannets  are  extra- 
ordinarily robust  and  able  to  withstand  falls  which  would  kill 
most  heavy  birds. 

A second  way  was  to  count  the  number  of  injured  birds  at 
the  base  of  a cliff  section  and  roughly  estimate  how  many  nests 
were  above  this  section.  Several  of  these  injured  young  probably 
got  away  eventually,  and  only  injured  or  very  ‘fouled’  birds 
standing  in  places  where  excreta  fell  on  them  were  counted.  By 
this  method  about  10-20  young  were  seen  below  a sheer  section  of 
the  north-west  face,  which  held  a nesting  mass  of  some  1000-1500 


No.  in 
sample 


(a)  Cliff-edge  nests  16 

Inland-fringe  nests  20 

(b)  First-time  breeders  20 

Experienced  breeders  50 

(c)  Single  chicks  HI 

Twin  chicks  24 
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pairs  in  1961  and  1962.  Therefore  mortality  due  to  fledging  is 
certainly  not  more  than  1-4%  and  may  be  much  less.  Mortality 
due  to  attacks  by  adults  on  fledged  chicks  could  not  be  estimated 
but  is  likely  to  be  insignificant  compared  with  the  main  mortality 
factors. 

This  figure  is  very  low  compared  with  certain  other  cliff- 
nesting  sea-birds,  such  as  the  guillemot  (Uria  aalge)  whose  chicks 
are  said  to  suffer  a 25%  mortality  during  descent  and  departure 
(Perry  1948).  Gull  predation  causes  some  loss  of  newly-descended 
guillemot  chicks — a factor  which  does  not  significantly  affect 
young  gannets  (see  Discussion).  It  is  interesting  to  speculate  on 
the  likelihood  of  reduced  guillemot  loss  if  the  young  stayed  on 
the  nesting  ledge  till  larger  and  stronger.  Comparably  gannet  loss 
could  supposedly  be  reduced  by  post-fledging  feeding  of  the 
young  (see  Discussion). 

Condition  on  Fledging 

Fledging  gannets  weigh  3500-4000g,  or  500-1000g  more  than 
adults  (though  adult  weights  probably  vary  seasonally).  Much 
of  this  weight  is  due  to  thick  fat,  which  enables  some  of  the 
young  to  survive  the  critical  first  few  weeks  of  independence, 
when  they  must  acquire  the  difficult  art  of  plunge-diving. 

Starvation  period.  The  widely  accepted  idea  of  a ‘starvation 
period’,  which  undoubtedly  holds  for  certain  Procellariformes 
(see  Richdale  (1954)  for  a review)  has  been  uncritically  applied  to 
the  gannet  by  several  authors  and  is  recorded  in  the  Handbook  of 
British  Birds  (1940).  In  fact  we  have  seen  young  being  fed,  not 
only  on  the  day,  but  in  the  very  hour  they  left,  and  it  is  certain 
that  the  young  are  not  normally  ‘induced’  to  leave  by  starvation. 
The  starvation  period  may  prove  much  rarer  than  has  been 
thought.  Rice  & Kenyon  (1962)  have  recently  proved  that  it  does 
not  hold  for  the  Laysan  and  black-footed  albatrosses  ( Diomedea 
immutablis  and  Diomedea  nigripes),  despite  previous  claims  to 
the  contrary.  It  should,  of  course,  be  distinguished  from  the 
ability  shown  by  many  sea-birds,  including  the  gannet,  to  survive 
long  periods  of  starvation.  This  is  generally  thought  to  be  an 
adaptation  to  a fluctuating  food  supply,  though  the  gannet’s  food 
seems  dependable  and  the  growth  curves  of  chicks  did  not  show 
large  fluctuations. 

However,  a few  late-hatching  gannet  chicks  are  gradually 
abandoned  by  their  parents.  After  October  relatively  few  adults 
stay  on  their  nest-sites,  but  the  remaining  chicks  still  attract  their 
parents  and  it  is  strange  to  see  two  or  three  adults  beating  steadily 
towards  a largely  deserted  Rock,  dripping  in  autumn  damp,  with 
food  for  the  handful  of  chicks  standing  forlornly  among  the  masses 
of  empty  soggy  nests.  The  estimated  number  of  chicks  on  the 
Rock  on  16th  October  1960  was  80-90,  and  60-70  on  10th  October 
1961.  The  latest  record  is  for  a chick  due  to  fledge  in  mid- 
December  1960,  though  it  apparently  died  before  then  (per  S. 
Hossack,  Lighthouse  Keeper).  In  favourable  weather  many  more 
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adults  continue  to  attend  their  sites  and  large  numbers  may  be 
seen  even  in  early  November. 

Plumage  and  Measurements 

The  plumage  of  juvenile  gannets  is  normally  black,  finely 
speckled  with  white  above,  and  slaty-grey  also  finely  spotted  with 
white  and  lighter  in  overall  tone  below.  The  spots  are  not  uniform 
in  size  or  density.  Along  the  leading  edge  of  the  wing  from  the 
carpal  joint  to  the  elbow  they  are  fine  and  densely  distributed, 
whilst  on  the  wing  coverts,  scapulars  and  mid-back  regions  they 
are  larger  and  fewer.  On  the  head,  chin  and  throat  they  are 
extremely  fine  and  densely  packed,  becoming  larger  and  fewer  on 
the  upper  breast  and  underparts. 

There  is  individual  variation  in  the  size  and  density  oi  spots, 
and  also  in  their  whiteness  and  in  the  shade  of  the  background. 
Some  chicks  are  almost  coal-blaek,  with  very  inconspicuous  white 
spots,  whilst  others  are  a beautiful  silvery  grey,  and  extremely 
pale  beneath.  The  pigment  seems  to  bleach  between  fledging  and 
the  first  moult  of  the  flight  feathers;  first-year  birds  are  usually 
distinguishable  from  newly-fledged  juveniles,  even  if  the  former 

have  retained  the  dark  plumage. 

The  dark  plumage  of  young  gannets  presents  a problem. 
Plunge-diving  birds  are  predominantly  pale  beneath,  and  Phillips 
(1962)  suggests  that  this  renders  them  less  conspicuous  to  fish. 
If  this  is  so,  it  is  strange  that  young  gannets  should  be  handi- 
capped by  a dark  ventral  surface,  particularly  since  they  suffer 
heavy  mortality  in  the  first  month  of  independence  and  since 
there  is  circumstantial  evidence  that  they  often  die  of  starvation 
at  this  time;  ringed  birds  are  often  emaciated  when  recovered. 
At  this  critical  stage,  therefore,  they  lack  a plumage  adaptation 
which  would  seem  beneficial,  and  which  does  in  fact  appear  later 
on.  The  ventral  surface  is  the  first  area  to  become  pale,  and  is 
a striking  feature  of  first-year  plumage  which  may  otherwise 
retain  juvenile  characteristics  for  over  a year  after  fledging.  A 
further  possible  disadvantage  of  dark  plumage  is  that,  according 
to  an  experiment  by  Probine  & Wodzicki  (1955),  the  gannets 
juvenile  plumage  is  less  efficient  than  the  adult’s  in  preventing 
heat  loss.  The  dark  plumage  must,  therefore,  serve  a function 
important  enough  to  override  its  post-fledging  disadvantages,  and 
I tentatively  suggest  that  it  has  to  do  with  reducing  aggression  m 
the  parents.  Fuller  discussion  would  be  unprofitable  at  present. 

TABLE  3.  Measurements  of  young  gannets. 

Age  in  days  56  56  58  58  65  65  65  70  70  71  74  74 

Culmen  length  (mm)  . . 84  85  85  80  91  92  90  90  88  95  95  90 

Wing  length  (mm)  293  290  263  270 

Culmen  measurements  of  adults:  — 

Males  95-110  mm 

Females  94-104  mm 
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Measurements.  It  is  impracticable  to  handle  large  young  for 
fear  of  causing  premature  departures,  but  Table  3 gives  wing  and 
c-ulmen  measurements  for  young  between  the  ages  of  56-74  days. 

Soft  parts.  Iris  dark  brown;  bill  black  or  dark  brown, 
becoming  greyer  with  age;  feet  and  tarsi  black  or  dark  brown. 
I aint  lines  are  discernible  on  webs.  The  middle  claw  is  pectinated 
from  early  age. 


Pre-Leaving  Behaviour 

From  about  six  weeks  old,  chicks  begin  to  flap  their  wings 
regularly.  As  the  primaries  become  free  from  their  sheaths,  the 
exercise  becomes  more  vigorous  and  from  about  ten  weeks  the 
gannet  can  fly,  but  would  probably  not  survive  if  it  left  at  this 
age.  They  tend  to  exercise  facing  the  wind,  from  whatever 
quarter.  Rain  induces  an  outburst  of  wing-exercising  which  may 
continue  steadily  for  minutes  on  end,  producing  a highly  unusual 
effect  when  myriads  of  black  wings  sprout  from  a predominantly 
white  colony. 

From  about  mid-September  many  of  the  parents  tend  to 
desert  the  flatter  parts  of  the  colony  during  gale-force  winds  with 
rain.  With  fewer  adults  present,  the  10-13  week-old  young 
wander  much  more  freely,  exercise  vigorously,  toss  nest  material 
about,  tussle  with  other  chicks  and  attack  smaller  chicks. 

Usually,  however,  the  parents  remain  in  constant  attendance 
on  both  egg  and  chick,  and  the  young  do  not  wander  far  from 
their  own  nest.  Other  adults  readily  attack  not  only  wanderers, 
but  even  completely  inoffensive  chicks  that  are  unattended;  we 
have  seen  four  chicks  killed  in  this  way.  However,  it  is  extremely 
rare  to  see  wandering  chicks,  except  under  the  conditions  de- 
scribed above.  On  small  cliff-ledge  sites,  chicks  tend  to  stay 
exactly  on  the  spot  whatever  the  weather  and  however  few  adults 
are  present.  One  can  even  notice  the  difference  when  ringing 
chicks ; those  on  flatter  ground  run  away  much  more  readily  than 
those  on  steeply  sloping  or  cliff  sites. 

For  1-4  days  before  departure,  the  chick  shows  distinct  be- 
haviour patterns  associated  with  leaving,  but  one  cannot  predict 
when  a chick  will  leave,  since  it  may  go  through  all  the  motions 
many  times  before  taking  the  plunge.  The  following  is  a typical 
behaviour  sequence. 

The  chick  assumes  a characteristic  long-necked  position  and 
leans  slightly  forwards,  gazing  intently  out  to  sea  for  perhaps  two 
or  three  minutes  before  relaxing  and  turning  to  face  inland  again. 
All  chicks  do  this  several  times  before  leaving.  Certain  indi- 
viduals, watched  continuously  for  up  to  13  hours,  repeated  this 
process  20-30  times.  After  facing  the  sea  for  some  time  the  chick 
often  begins  to  flap  its  wings,  and  will  then  almost  certainly  not 
leave  on  that  occasion.  Instead  it  rotates  its  head  about  a hori- 
zontal axis — ‘rotary  head-shaking’,  and  shakes  its  plumage 
vigorously — a comfort  movement  common  (with  modifications) 
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to  birds  in  general.  In  the  last  few  minutes  before  leaving,  the 
chick  shows  rather  more  specific  behaviour  though  even  now  it 
is  not  always  possible  to  predict  departure.  The  following 
account  is  generalised  from  many  pre-departure  observations. 

The  chick  takes  up  the  long-necked  position,  facing  the  sea. 
It  is  then  practically  oblivious  to  happenings  immediately  round 
about  which  would  normally  have  attracted  its  attention.  It 
peers  down  at  the  sea,  often  thrusting  its  neck  forward  as  though 
to  get  a better  view.  It  half-lifts  its  wings  from  its  back  m the 
flight-intention  movement  which  adults  often  show  when  about 
to  take  off  from  a tricky  position.  If  the  young  bird  has  lilted 
its  wings  like  this  but  not  flown,  it  often  starts  a bout  of  wing- 
flapping, probably  brought  on  by  the  act  of  opening  the  wings. 
This  transition  from  a tense,  pre-flight  attitude  in  which  the  wings 
are  suddenly  jerked  open,  to  a more  relaxed  wing-flapping 
position  is  conspicuous.  After  the  flapping,  it  then  rapidly  shakes 
its  tail  from  side  to  side.  Aften  an  interval  of  seconds  or  minutes, 
the  chick  resumes  its  sea-gazing,  often  suddenly  stopping  to  toss 
nest  material  about  or  preen,  usually  half-heartedly  for  a short 
time,  but  occasionally  earnestly  for  two  or  three  minutes.  I he 

brief,  perfunctory7  preening  was  characteristic  of  behaviour  im- 
mediately before"  leaving;  longer  and  more  functional  preening 
occurred  when  the  chick  was  not  due  to  leave  immediately.  In 
the  final  few  minutes  it  may  turn  inland  several  times,  but  always 
jerk  back  to  face  the  sea.  Convulsive  swallowing  movements 
characterise  the  moments  prior  to  a real  or  abortive  take-off,  and 
often  the  chick  patters  its  feet  and  shakes  its  head  (‘sideways 

shaking’).  . 

Take-off  occurs  after  two  or  three  preparatory  wing-flicks,  and 
the  chick  then  simply  jumps  into  the  air.  If,  however,  it  is 
denied  all  these  preparatory  movements  (e.g.  when  knocked  over 
the  edge  by  an  adult)  it  can  still  make  a successful  recovery.  These 
movements,  though  highly  characteristic,  are  not  therefore 
indispensible. 

Chicks  from  nests  on  the  edge  of  the  cliff  are  quickly  airborne, 
but  those  from  flatter  parts  of  the  colony  may  be  unable  to  clear 
the  nesting  birds  and  crash  among  them;  they  then  flounder 
to  the  edge,  violently  attacked  by  adults  and  other  chicks.  In  a 
worse  predicament,  'however,  are  those  chicks  from  inland  nests 
without  any  jumping-off  place.  They  are  forced  either  to  work 
their  way  gradually  to  a more  favourable  spot  or  blunder  blindly 
through.'  They  often  make  two  or  three  abortive  runs  and  may 
return  to  their  nest  from  a considerable  distance,  by  a devious 
route  which  they  have  certainly  never  travelled  before,  thus 
showing  an  ability  to  appreciate  the  topographical  features  of  the 
nest  from  a place  they  have  never  been  in  before.  Occasionally 
they  get  stuck  in  a difficult  place  and  may  lie  still  for  hours. 
Some  unfortunate  individuals  are  so  hounded  that  they  seem  un- 
able to  force  their  way  through  even  when  an  opportunity  arises. 
One  chick  treated  in  this  way  for  five  days  became  so  exhausted 
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that  it  had  very  little  chance  of  fledging.  Yet  others  which  were 
accepted,  preened  and  even  fed  on  their  way  to  the  edge. 

Adults  are  sometimes  very  aggressive  towards  their  own  chick, 
particularly  if  it  has  become  separated  from  the  nest.  One  12- 
week-old  chick  was  knocked  over  the  edge  by  a departing  adult, 
but  tried,  strenuously  to  climb  back,  using  its  beak  as  a lever  and 
scrabbling  with  its  sharp  claws.  When  it  had  levered  itself  partly 
on  to  the  nest  it  was  attacked  hard  and  persistently  by  its  parent. 
However,  attacks  ceased  once  the  chick  fully  regained  the  nest. 
A second  case  showed  even  more  clearly  that  the  chick  tends  to 
be  accepted  only  on  its  rightful  nest.  A female  was  interested  in 
a neighbouring  site  as  well  as  her  own,  and  whilst  she  was  on 
this  site  the  chick  went  to  her,  was  attacked,  forced  by  the  scruff 
of  the  neck  into  a rift  between  two  nests  and  then  further 
attacked.  The  attacker  was  its  parent,  for  the  chick  would  not 
face  away  at  first,  though  eventually  forced  to  he  prone.  It  kept 
trying  to  regain  its  proper  nest,  to  which  the  female  had  by  now 
returned,  and  as  soon  as  it  did  so,  it  pushed  up  against  her  and 
was  accepted.  There  is  some  question  about  the  adult’s  ability 
to  recognise  its  chick,  but  the  chick  can  certainly  recognise  its 
parent,  both  by  voice  and  appearance.  Strange  chicks  of  any  age 
are  accepted  in  lieu  of  rightful  ones,  and  sometimes  even  in  addi- 
tion to  them,  but  parents  tend  to  accept  a chick  only  on  the  nest. 

The  parents  do  not  take  any  part  in  the  chick’s  departure.  As 
Perry  (1948)  noted,  they  do  not  appear  even  to  notice  the  chick’s 
take-off.  If  it  goes  they  show  no  visible  sign  of  registering  the 
event,  and  if  it  returns  to  the  nest  after  an  abortive  attempt  they 
accept  it  back  again  without  demur.  Both  adults  continue  to 
frequent  the  nest-site  for  weeks  after  the  main  chick  departure 
period,  and  in  the  vast  majority  of  cases  there  could  be  no 
question  of  them  feeding  their  chick  at  sea.  Both  parents  are 
often  at  the  site  for  up  to  two  days  after  the  chick  leaves  and 
clearly  could  not  then  fly  out  and  find  their  chick  on  the  open 
sea.  After  chick  departure,  they  spend  more  time  on  the  site,  not 
less,  which  they  could  hardly  do  if  they  were  having  to  fly  ever- 
further  to  feed  their  chick. 


First  Flight 

Once  in  the  air,  the  chick  usually  flies  strongly  after  a shaky 
start.  It  often  falls  50  or  more  feet  before  levelling  out,  but  if  the 
wind  is  fresh  and  onshore,  it  may  rise  from  the  second  it  jumps  off 
the  nest.  Its  wing  movements  are  at  first  very  wobbly  and  it  yaws 
and  side-slips  erratically,  making  too- vigorous  compensating 
strokes.  Then  its  wing-beats,  though  shallow,  become  more 
regular,  and  it  flies  strongly  in  a wide  curve  for  at  least  a quarter 
of  a mile,  often  soaring  much  higher  than  the  cliffs  it  left,  banking 
and  gliding  in  an  accomplished  manner.  The  chick  can  fly  a long 
way,  and  we  have  watched  several  still  going  strong  at  least  two 
miles  from  the  Rock. 
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Post-leaving  Behaviour 

Once  on  the  sea,  the  juvenile  gannet  cannot  rise  again  for  some 
time.  The  movements  of  juveniles  have  been  well  followed  from 
ringing  results,  but  the  problems  of  how  the  bird  learns  to  fish, 
how  long  it  fasts  before  it  can  raise  itself  from  the  surface,  etc., 
have  not  been  studied.  I will  therefore  describe  only  the  im- 
mediate post-leaving  behaviour  as  observed  from  the  Bass  Rock. 

The  bird  ducks,  bathes  and  flaps  its  wings  vigorously  very  soon 
after  alighting.  Bathing  may  be  extensive  and  occasionally  the 
plumage  becomes  very  waterlogged,  especially  on  the  tail.  This 
evokes  vigorous  preening,  in  which  the  bird  rolls,  diving-duck 
fashion,  exposing  the  lower  flanks  and  ventral  surface.  Several 
times  my  wife  and  I watched  juveniles  try  to  rise  from  the  surface 
soon  after  first  alighting.  Although  they  never  managed  it,  they 
occasionally  almost  succeeded  and  under  ideal  conditions  it  might 
sometimes  be  possible  (see  Kay  (1949)  for  observations  on  newly- 
fledged  gannets).  However  they  usually  swim  quickly  out  to  sea. 
By  14th  September,  round  the  Bass,  I have  seen  juveniles  on  the 
wing  and  alighting  by  means  of  the  shallow  dive  so  characteristic 
of  the  species,  but  these  birds  could  possibly  have  come  from 
another  colony. 

One  fascinating  aspect  of  chick  departure  is  that  free-flying 
gannets  often  attack  juveniles  on  the  water,  especially  during  the 
early  part  of  the  leaving  season.  Often  the  sea  around  the  colony 
is  dotted  with  resting  adults  and  immatures  and  if  the  chick  does 
not  clear  this  belt  it  is  likely  to  be  attacked.  This  quickly  attracts 
other  gannets  and  the  juvenile  is  soon  vainly  threshing  the  water 
in  an  attempt  to  escape  the  attentions  of  anything  up  to  20 
adults  and  immatures.  Despite  the  submissive  behaviour  (bill- 
hiding and  facing-away)  which  a chick  usually  shows  when 
attacked,  the  attackers  peck  it  fiercely,  particularly  on  the  head 
and  nape,  and  force  its  head  beneath  the  water.  Sometimes  they 
hang  on  to  its  wings  or  tail  as  it  flounders  along.  As  some  of  them 
lose  interest  and  fly  off,  others  come  in,  so  that  the  persecution 
may  last  for  up  to  two  hours  without  stopping.  The  juvenile 
becomes  very  bedraggled  and  may  be  forced  back  to  the  base  of 
the  cliff.  Although  I never  saw  one  killed  in  this  way,  it  is  almost 
certain  that  a few  die  through  becoming  soaked  and  exhausted. 
Cullen  (1956)  records  adult  Arctic  terns  (Sterna  macrura ) attack- 
ing newly-fledged  juveniles  and  H.  Kruuk  (personal  communica- 
tion) tells  me  that  juvenile  black-lieaded  gulls  ( Larus  ridibundus) 
in  their  first  flight  are  often  attacked  by  adults.  I have  seen 
juvenile  herring  gulls  similarly  treated.  However,  in  this  case, 
it  was  probably  a question  of  territorial  trespass  and  not  the  con- 
certed and  sustained  attack  which  the  juvenile  gannet  suffers. 
Rice  & Kenyon  (1962)  record  that  Laysan  and  black-footed 
albatross  chicks  are  attacked  by  adults  on  their  way  to  the  sea. 
I have  noticed  that  the  first  chicks  to  fledge  suffer  far  more  from 
adult  attack  than  later  ones. 
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Although  adult  aggression  to  chicks  in  the  breeding  colony 
might  conceivably  be  considered  as  territorial  defence,  it  is 
difficult  to  assign  a function  to  attacks  on  chicks  at  sea.  The 
adults  practising  this  aggression  would  not  be  reproductively 
penalised  as  a direct  result,  so  there  may  have  been  no  selection 
pressure  on  the  adults  to  discriminate  in  their  reactions  to  a chick 
in  the  breeding  colony  and  a chick  on  the  sea. 

Time,  Direction  and  Weather  Associated  with  Leaving 

Time.  Departure  times  are  spread  over  much  of  the  day, 
though  there  are  significantly  fewer  in  roughly  the  last  third. 
Sixty-six  left  from  0600-0900,  85  from  0900-1500  and  16  from 
1500-2100.  There  was  not  a massive  post-dawn  or  pre-dusk 
exodus,  as  in  the  guillemot,  where  most  of  the  chicks  appear  to 
leave  around  dusk  (pers.  obs.).  The  departure  times  (to  nearest 
10  minutes)  for  which  we  have  precise  records  were  as  follows : — 


Departure  Times  (to  nearest  ten  minutes). 


G.M.T. 

No.  of  cases 

G.M.T. 

No.  of  cases 

06.10 

2 

11.10 

5 

07.00 

2 

11.30 

2 

09.00 

1 

11.50 

5 

09.30 

1 

12.30 

2 

10.00 

2 

14.00 

2 

10.10 

1 

15.00 

1 

10.20 

3 

15.20 

1 

10.30 

2 

18.00 

2 

10.50 

4 

Direction.  The  direction  of  the  initial  flight  merely  reflects  the 
direction  faced  by  that  part  of  the  colony  from  which  the  chick 
flew  and  the  wind  direction  at  the  time.  East-facing  chicks  flew 
roughly  S.E.,  E.  or  N.E.,  and  west-facing  ones  S.W.,  W.  or  N.W. 
Even  the  birds  facing  W.-S.W.  flew  roughly  towards  Edinburgh 
initially.  The  flight  often  curved  widely  and  several  birds  ended 
by  flying  at  an  acute  angle  to  their  original  line  of  flight.  However 
orientation  must  occur  soon  after  the  gannets  begin  swimming 
away  from  the  Rock,  as  shown  from  ringing  recoveries. 

Weather.  This  has  little  effect  on  departure.  Gale-force  winds 
inhibit  it  but  strong  winds  do  not,  nor  does  calm,  settled  weather. 
Visibility  is  relatively  unimportant  and  young  birds  left  in  very 
misty  and  overcast  weather,  with  visibility  of  a few  hundred 
yards.  They  also  leave  in  rain.  Rough  water  does  not  appear  to 
affect  them,  nor  does  the  state  of  the  tide. 

Discussion 

The  red-footed  booby  (Sula  sula)  (Verner  1961),  and  many 
less-closely  related  sea-birds  such  as  guillemots  and  terns,  feed 
their  young  after  fledging,  but  the  gannet  does  not,  although  the 
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high  mortality  immediately  after  fledging  would  probably  be 
reduced  by  parental  feeding. 

Two  suggestions  may  be  offered.  It  is  possible,  first,  that  the 
continued  burden  of  feeding  young  would  have  a deleterious  effect 
on  the  adults.  This  seems  unlikely  in  view  of  the  gannet’s  fishing 
powers,  which  enable  it  (at  least  in  certain  years)  even  to  feed 
two  young  successfully.  However  the  chick  has  a long  period  of 
dependence,  and  grows  progressively  more  demanding,  so  that 
one  cannot  exclude  this  possibility.  Also,  there  is  some  evidence 
that  adult  gannets  lose  much  weight  by  the  end  of  the  breeding 
season,  so  that  feeding  young  may  well  be  a physiological  ‘drain’. 

The  second  suggestion  concerns  the  importance  of  the  nest-site. 
My  observations  clearly  show  that  gannets  have  a very  strong 
site-attachment.  In  establishing  and  maintaining  this,  they  show 
remarkably  strong  aggression,  which,  judged  by  the  severity  and 
frequency  of  fights,  far  exceed  that  of  other  Sulidae  and  notably 
aggressive  species  such  as  great  crested  grebes  ( Podiceps  cristatus), 
various  gulls  and  tetraonids.  Strength  of  attachment  may  also  be 
measured  in  terms  of  seasonal  length  of  attendance,  amount  of 
time  spent  by  individuals  on  their  sites  and  the  frequency, 
intensity  and  duration  of  behaviour  associated  with  site  mainten- 
ance. If  the  parents  were  to  accompany  the  chick,  both  would 
presumably  need  some  mechanism  to  respond  to  its  departure, 
unless  the  chick  delayed  its  leaving  until  the  responsive  parent 
was  present.  In  either  case  at  least  one  parent  would  need  a 
greater  readiness  to  leave  the  site  than  shown  at  present.  Site- 
attachment  is  so  strong  that  gannets  remain  on  the  nest  some 
two  to  two-and-a-half  months  after  the  chick  fledges.  Whilst 
site-attachment  may  not  be  an  advantage  at  this  time,  it  is  cer- 
tainly very  important  earlier  in  the  breeding  season.  If  post- 
fledging  feeding  resulted  in  weaker  site-attachment  it  could 
therefore  be  disadvantageous.  Fitting  with  this  suggestion  is  the 
observation  that  a pair  of  gannets  do  not  normally  leave  their 
site  unattended  in  order  to  fish  together  even  though  this  would 
obviously  increase  their  food-gathering  powers.  Even  when  we 
added  a chick  to  some  pairs,  one  adult  normally  remained  on 
guard  at  the  nest,  despite  the  heavy  extra  burden. 

The  return  of  a fledged  juvenile  to  the  nest  (as  in  kitti wakes, 
for  example)  would  also  present  many  difficulties.  Food  is  often 
not  available  immediately  around  the  colony,  so  that  the  juvenile 
would  have  to  intersperse  wide  hunting  forays,  during  which  it 
learned  how  to  plunge-dive,  with  intermittent  returns.  Locating 
the  right  nest  would  also  be  a problem — even  adults  sometimes 
mistake  their  own  nest.  Further,  the  southward  migration  would 
be  delayed.  The  juvenile  would  also  have  to  build  up  much  less 
fat  to  allow  it  to  rise  from  the  water  after  fledging. 

The  gannet  has  combined  an  unusually  high  breeding  success 
with  a system  of  stored  food  for  the  young,  in  the  form  of  fat 
deposits.  Other  species  with  lower  breeding  success  in  one  phase 
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reduce  losses  in  another.  Only  by  disrupting  a harmonious  system 
of  physiological  and  behavioural  balance  could  gannets  achieve 
what  at  first  glance  may  seem  the  easy  and  advantageous  habit 
of  post-hedging  feeding  of  the  young. 

The  adult  agression  to  fledged  young  may  also  be  partly  ex- 
plained as  a by-product  of  the  intense  aggression  presumably 
required  in  establishing  and  maintaining  the  site. 

The  fact  that  young  gannets  descend  in  broad  day-light,  unlike 
guillemots,  suggests  not  only  that  predation  is  unimportant  (even 
juveniles  can  defend  themselves  against  the  larger  gulls)  but  that 
the  adult  attacks  are  also  insignificant.  Otherwise  one  would  have 
expected  the  young  to  leave  at  dusk  and  thus  reduce  the  likelihood 
of  attack. 

A further  point  for  discussion  lies  in  the  observation  that 
chicks  of  inexperienced  parents  take  no  longer  to  fledge  than  those 
of  experienced  ones.  Since  the  experimentally  ‘twinned’  chicks 
required  slightly  longer  due  to  their  slower  growth,  it  would 
appear  that  slight  food-deprivation  increases  the  period  spent  on 
the  nest.  The  chicks  of  inexperienced  breeders  show  no  such 
increase  and  must  therefore  be  adequately  fed.  This  is  of  interest, 
since  it  might  have  been  supposed  that  first-time  breeders  would 
be  less  efficient  at  feeding  their  young.  However,  inexperienced 
gannets  do  breed  slightly  less  successfully  than  experienced  birds, 
due  largely  to  less  efficient  incubation  and  care  of  the  tiny  young. 
This  is  of  particular  interest  when  considering  what  limits  the 
breeding  output  of  sea-birds.  Ashmole  (1963)  suggested  that 
direct  competition  for  food  around  the  breeding  colony  could 
provide  a mechanism  for  keeping  clutch-size  down  and  for 
preventing  birds  from  attempting  to  breed  until  they  reached  a 
certain  proficiency  in  the  competition  for  food.  This  is  thus  a 
possible  alternative  to  Wynne-Edwards’  (1962)  suggestion  that 
‘intrinsic’  regulation,  imposed  by  the  birds’  own  social  behaviour, 
could  regulate  breeding  effort.  However  the  facts  (a)  that 
gannets  reared  twins  apparently  so  easily  and  (b)  that  first- time 
breeders  fed  their  chicks  as  adequately  as  experienced  birds  sug- 
gest that  the  gannet  is  at  present  below  the  ceiling  for  its  food 
supply  and  that  there  is  as  yet  little  real  competition  for  food 
around  the  breeding  colony.  Otherwise  the  extra  demands  of 
twins  could  not  have  been  met  as  readily  as  they  were. 
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Summary 

1.  Fledging  periods  of  known  gannet  individuals  varied  from 
84-97  days  (mean  90  days). 

2.  There  was  no  difference  between  chicks  from  cliff-edge  and 
inland-fringe  nests,  nor  between  chicks  from  experienced  as 
against  inexperienced  parents.  Experimentally  twinned  chicks, 
however,  took  longer  to  fledge  (mean  94  days). 

3.  Fledging  success  was  92*3%  of  all  eggs  hatched,  at  a total 
of  500  nests,  1961-63. 

4.  Mortality  due  to  descent  was  very  low  (probably  1-4%  or 
even  less). 

5.  Gannet  chicks  are  fed  right  up  to  leaving,  and  there  is  no 
‘starvation  period’. 

6.  Plumage  and  measurements  of  the  fully-feathered  juvenile 
are  described,  and  the  significance  of  the  dark  plumage  discussed. 

7.  Pre-leaving  and  leaving  behaviour  are  described  in  detail. 
Adults  are  very  aggressive  to  juveniles  trying  to  reach  the  cliff 
edge  for  take-off  and  in  extreme  cases  may  even  prevent  them 
from  doing  so. 

8.  Juveniles  fly  strongly  on  their  first  flight,  but  having  once 
alighted  on  the  sea  are  unable  to  rise  for  some  time. 

9.  Newly-alighted  juveniles  are  liable  (especially  if  fledging 
early  in  the  season)  to  severe  attacks  from  adults  on  the  sea,  but 
this  is  not  a significant  cause  of  mortality. 

10.  Departure  times  were  spread  over  much  of  the  24  hours, 
though  there  were  fewer  in  the  last  third.  The  direction  of  the 
initial  flight  was  determined  by  the  direction  faced  by  the  chick 
at  take-off  and  the  wind.  Orientation  must  occur  soon  after  the 
chick  begins  to  swim  away  from  the  Rock.  Weather  had  little 
effect  on  departure. 
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Gelting  (1937)  reviewed  previous  publications  which  listed  some 
of  the  food  species  eaten  by  Scottish  ptarmigan,  and  a similar 
list  was  given  in  Witherby,  Ticehurst,  Jourdain  & Tucker  (1944). 
To  these  plant  species  should  be  added  Saxijraga  stellaris 
(Tewnion  1952),  Cochlearia  sp.  (Gordon  1952),  and  several  others 

recorded  below.  „ 

The  present  analysis  is  based  on  the  crop  contents  ol  yu 
ptarmigan  from  the  mountains  of  Derry  Cairngorm  and  Beinn  a 
Bhuird  in  the  Cairngorms  and  from  Lochnagar,  all  near  Braemar 
in  Aberdeenshire.  Eight  were  found  freshly  dead  and  82  were 
shot.  I did  not  examine  the  gizzards  and  intestines,  since  their 
contents  were  much  more  difficult  to  identify  than  crop  contents, 
and  since  it  cannot  be  assumed  that  soft  food  is  crushed  and 
digested  at  the  same  rate  as  more  woody  food.  The  various 
fragments  in  each  crop  were  individually  separated  and  usually 
all  fragments  were  identified.  If  any  minute  and  unidentified 
particles  were  left  they  always  weighed  less  than  1 % of  the  total. 

Three  methods  (Fig.  1)  were  used  for  the  analysis,  (l)  frequency 
of  occurrence,  (ii)  volume  and  (iii)  weight.  The  first  method 
simply  involved  a list  of  the  number  of  crops  containing  the 
various  species  of  plant  food.  This  proved  unrealistic,  since  trace 
amounts  perhaps  eaten  accidentally,  such  as  minute  pieces  oi 
lichens  and  mosses,  appeared  in  many  crops  and  thus  were  rated 
almost  as  important  as  species  which  largely  filled  the  crops.  The 
volume  method,  by  displacement  in  70%  alcohol,  gave  results 
similar  to  weighing,  in  the  nine  crops  examined  by  both  methods. 
Weighing  proved  an  easier  method  and  was  used  for  all  90  crops. 

In  a review  of  methods  for  studying  bird  food,  Hartley  (1948) 
gives  several  objections  to  weighing,  but  with  one  exception  these 
apply  to  birds  which  have  no  crop.  The  exception  is  that 
“inaccuracies  may  arise  from  the  different  hygroscopic  qualities  of 
the  different  food  materials”.  This  was  one  reason  why  I found  it 
unreliable  to  weigh  the  ptarmigan  food  after  it  had  been  air-dried 
in  a room  at  15-20°  C.  Another  reason  was  that  the  different 
species  also  varied  in  their  water  content.  Test  samples,  which 
were  all  taken  from  birds  shot  on  the  same  afternoon  and  which 
weighed  from  106  mg  to  1999  mg  initially  when  emptied  from  the 
crops  were  weighed  daily  or  twice  daily  either  at  room  tempera- 
ture "or  after  oven-drying  at  80°  C.  Blaeberry  ( V actinium 
myrtillus ) stems  lost  only  13%  of  their  initial  weight  after  one  day 
at  room  temperature  and  negligible  amounts  thereafter,  compared 
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Fig.  1.  Analysis  of  nine  crop  contents  by  (a)  frequency  of  occurrence,  (b)  volume,  and  (c)  weight  after  oven-drying. 

A — Calluna  vulgaris  B — Empetrum  C — Vaccinium  myrtillus  D — Vaccinium  vitis-idaea 

E — Loiseleuria  F — Rhacomitrium  G — Galium  H — Lichens  I — Grasses 
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with  a gradual  decrease  of  40%  lasting  several  days  in  crowberry 
( Empetrum  sp.)  leaves,  and  23%  during  two  days  in  heather 
( Calluna  vulgaris)  shoots.  After  the  first  three  days,  the  samples 
did  not  stay  at  a constant  weight  but  fluctuated  by  as  much  as 
1-2%  in  one  day  and  up  to  4%  in  three  days,  with  slight  changes 
in  the  temperature  of  the  room. 

However  these  fluctuations  do  not  occur  when  the  plant 
material  is  oven-dried.  After  oven-drying  for  one  to  two  days, 
all  the  samples  reached  constant  weight,  with  losses  of  49%  in 
crowberry,  35%  in  blaeberry,  32%  in  heather  and  50%  in 
mountain  azalea  (Loiseleuria  procumbens).  Oven-drying  was 
therefore  the  standard  method  used  for  all  the  crop  contents,  and 
this  avoided  the  difficulties  mentioned  by  Hartley. 

Assessment  of  the  food 

Table  1 shows  the  weight  of  the  various  species  in  the  90  crops. 
The  bulk  of  the  food  consisted  of  heather,  crowberry  and  blae- 
berry. In  the  winter  months  from  October  to  April,  when  there 
was  no  plant  growth,  these  three  species  made  up  89%  of  the 
food  from  birds  shot  at  altitudes  above  1000  m,  and  97  % at  lower 
altitudes.  During  the  summer  growing  season  from  May  to 
September,  the  same  three  species  made  up  60%  and  66%  of  the 
food  at  high  and  low  altitudes.  A great  variety  of  other  items 
was  eaten,  especially  in  summer.  Heather  foliage  was  the  main 
food  for  birds  from  below  1000  m,  and  in  winter  it  made  up  nearly 
two-thirds  of  their  food.  By  contrast,  Salix  herbaceci  occurred 
almost  entirely  in  crops  from  high  altitudes.  These  differences 
in  the  heather  and  willow  content  reflect  the  different  altitudinal 
ranges  of  the  two  plants.  Heather  is  probably  the  most  important 
winter  food  for  the  ptarmigan  population  as  a whole,  since  all 
the  ptarmigan  live  at  low  altitudes  on  many  snowy  days,  even 
in  a mild  winter,  and  for  months  on  end  in  very  snowy  winters. 

Much  of  the  arthropod  material  was  not  identified,  but  there 
were  adults  of  species  of  Sciara,  Tipula,  Calliphora  (green-bottle), 
several  species  of  small  carabid  beetles,  flying  ants  and  small 
linyphiid  spiders.  The  only  parts  of  grasses,  rushes  or  sedges 
which  were  identified  were  seeds  of  J uncus  squarrosus,  but 
ptarmigan  were  often  watched  feeding  on  seeds  of  J uncus  trifidus , 
Luzula  sp.  and  Poa  sp.,  and  eating  the  leaves  of  Eriophorum  sp. 
and  Fesiuca  vivipara. 

The  two  species  Polygonum  viviparum  and  Dryas  octopetala, 
which  are  very  important  constituents  in  the  food  of  ptarmigan 
in  the  Arctic  (Gelting  1937),  were  both  absent  in  the  Scottish 
crops.  I have  not  seen  either  species  on  the  mountains  where  the 
ptarmigan  specimens  were  obtained,  and  if  they  do  occur  they  are 
evidently  rare.  However  I watched  ptarmigan  feeding  on  the 
leaves  of  both  species  on  the  mountain  of  Cairnwell,  near  Braemar, 
in  May  1963. 

The  birds  sometimes  fed  on  different  parts  of  the  plants  at 
different  seasons.  Berries  of  the  three  Vaccinium  species,  Rubus 
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TABLE  1.  Proportion  by  weight  of  different  food  items  in  90  ptarmigan 
crops. 


'pecies 

Part  eaten 

High  areas  above 

Low  areas  below 

1000 

m 

1000 

m 

May-Sept. 

Oct. -Apr. 

May-Sept. 

Oct.-Apr. 

% 

% 

% 

% 

ilalluna  vulgaris 

Leaves,  flowers* 

1-8 

2-3 

24-4 

614 

Impetrum  sp. 

(probably  E. 

hermaphroditum) 

Leaves,  flowers, 

berries 

310 

54-1 

23-9 

23  6 

raccinium  myrtillus 

Leaves,  flowers, 

berries,  stalks 

27-6 

32-2 

17-8 

12  1 

raccinium 

vitis-idaea 

Leaves,  flowers, 

berries 

1-7 

2-9 

0-7 

1-6 

raccinium 

uliginosum 

Leaves,  flowers, 

berries 

1-3 

0-2 

11 

01 

-oiseleuria 

procumbens 

Leaves,  flowers, 

0-8 

1-7 

+ 

0-1 

.rctostaphylos 

uva-ursi 

Leaves,  flowers, 

berries 

+ 

+ 

0-2 

alix  herbacea 

Leaves,  stems 

‘ 

and  buds 

6-4 

3-2 

-f 

01 

.lchemilla  sp. 

Leaves,  a few 

flowers 

2-4 



1-7 

-j- 

ilene  acaulis 

Leaves 

1-3 

_ 

.ntennaria  dioica 

Leaves 



0-7 

axifraga  stellaris 

Leaves,  capsules 

0-9 



01 

ochlearia  sp. 

Leaves 

2 2 

_ 

-alium  saxatile 

Leaves 

10 

01 

1-4 

0*3 

umex  sp. 

Leaves,  some  seeds 

5-7 

+ 

70 

-j- 

erastium  sp. 

Leaves 

4-2 

4-0 

ubus  chamaemorus 

Berries 



2-5 

rica  tetralix 

Flowers 

_ 



rass 

Leaves 

1-7 

+ 

1-3 

+ 

incus  squarrosus 

Seeds 





21 

0*3 

ther  grass,  rush 

or  sedge 

Seeds 

61 

30 

6-9 

0-4 

hacomitrium 

U ‘i 

lanuginosum 

Leaves 

+ 

0-3 

-f- 

4_ 

ther  mosses 

Leaves 

i 

ther  mosses 

Sporophylls 

0-1 

+ 

0-1 

4- 

ladonia  sp. 

+ 

+ 

-i- 

_L_ 

etraria  sp. 

4- 

I 

1 

rthropods 

4-0 

"T 

4-1 

+ 

+ 

Total  weight 

(g) 

11  94 

8-72 

31-51 

162-79 

Number  of  crops 

5 

10 

24 

41 

*Flowers  of  all  the  heath  species  occurred  only  from  June  to  September 
and  were  usually  snipped  off  together  with  one  or  more  nearby 
shoots  or  leaves.  In  every  crop  the  weight  of  flowers  was  very 
much  lower  than  the  weight  of  leaves  from  the  same  species. 
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chamaemorus,  Arctostaphylos  and  Empetrum,  made  up  34  /0  of 
the  total  crop  contents  in  August-September  and  13%  in  October. 
The  main  berries  were  Vaccininm  myrtillus  and  Empet rum,  with 
a fair  number  of  cranberries  ( V actinium  vttis-idaea),  some  bog 
whortleberries  ( V . uliginosum),  and  only  one  or  two  berries  of 
Arctostaphylos  and  Rubus . Very  few  berries  are  left  uneaten 

after  October  and  it  is  very  unusual  to  see  any  in  late  winter  and 
spring.  Ptarmigan  in  Scotland  therefore  do  not  live  largely  on 
berries  in  spring,  as  they  commonly  do  in  the  Arctic.  No  berries 
were  in  any  of  the  crops  except  from  August  to  October. 

In  May  and  early  June  when  the  heath  plants  were  putting 
out  new  growth,  the  birds  selected  the  growing  buds  and  shoots 
almost  exclusively  and  ate  only  negligible  amounts  from  the 
previous  summer’s  growth.  They  also  ate  considerable  amounts 
of  the  new  leaves  of  Rumex  and  Cerastium.  At  this  time  the  faeces 
became  noticeably  less  fibrous  and  greener  in  colour.  In  the  case  of 
blaeberry,  they  mainly  ate  the  individual  leaves  and  flowers  m 
late  June- July  and  switched  to  the  ripe  berries  m August- 
September  when  the  leaves  were  gradually  withering.  After 
October,  when  the  leaves  had  nearly  all  fallen  off,  they  ate  the  bare 
green  stalks  exclusively.  The  stalks  eaten  were  from  the  previous 
summer’s  growth  and  not  the  older  and  more  woody  stalks  from 
earlier  years.  Unlike  blaeberry,  the  cranberry  and  crowberry 
plants  have  brown  woody  stems  in  winter  and  at  this  season  the 
birds  ate  whole  leaves  individually  and  not  stems  with  leaves  on 
them  However  they  did  eat  the  softer,  growing  stem  tips  m sum- 
mer and  autumn,  and  then  took  6-10  crowberry  leaves  at  a peck. 
The  cranberry  leaves  are  so  big  that  the  birds  usually  snipped  off 
only  part  of  a leaf  at  each  peck,  though  eating  the  smaller  leaves 
whole  Although  cursory  field  examination  of  the  heather  and 
other  heath  plants  in  winter  showed  that  they  were  often  largely 
brown,  the  crops  all  contained  green  food.  Many  of  the  heather 
shoots  and  crowberry  leaves  in  the  crops  from  January  to  April 
were  purplish- green  in  colour,  but  no  dead  brown  leaves  occurred. 


Mean  weight  of  crop  contents 

Many  of  the  samples  are  small,  but  Table  2 shows  clearly  that 
the  crops  were  heavier  after  14  h than  before.  The  34  crops  from 
before  14  h contained  only  0-43  g on  average,  compared  with  4-85  g 
from  the  46  crops  after  14  li.  There  was  a lot  of  individual 
variation.  Some  crops  had  only  a trace  of  food  even  after  14  li 
in  winter,  while  others  had  well  over  1 g by  10  h.  The  heaviest 
crop  contained  28-16  g at  15  h in  January,  when  there  was  little 
more  than  an  hour’s  feeding  time  left,  but  no  specimens  were  shot 
at  dusk.  However  these  data  confirm  field  observations  that  feed- 
ing is  most  intensive  in  the  late  afternoon.  In  mid-December  most 
feeding  was  done  between  14  h and  16  h,  while  after  April  the  birds 
fed  most  intensively  after  16  h. 
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The  mean  weight  of  crops  was  over  five  times  greater  in  mid- 
winter from  November  to  February  than  from  March  to  October. 
The  Committee  of  Inquiry  (1911,  p.  79)  also  found  a five-fold 
difference  between  summer  and  winter  crop  weights  from  15-18  li 
in  the  red  grouse  ( Lagopus  lagopus  scoticus).  They  concluded 
that  the  birds  ate  five  times  as  much  per  day  in  winter  as  in 
summer,  and  that  the  summer  food  was  therefore  five  times  as 
nutritious  as  the  winter  food.  However  this  conclusion  is  not 
justified,  for  three  reasons,  (i)  winter  days  are  much  shorter  than 
summer  days,  (ii)  the  rate  of  passage  of  food  through  the  birds  is 
unknown,  and  (iii)  none  of  the  summer  crops  were  from  birds  shot 
after  18  h,  which  is  probably  before  the  period  of  most  intensive 
feeding  in  summer.  Experiments  on  captive  birds  would  be 
needed  to  find  out  the  daily  food  intake. 

Summary 

1.  The  food  of  Scottish  ptarmigan  was  studied  from  90  crop 
contents. 

2.  Three  methods  were  tried:  frequency  of  occurrence, 

volume,  and  weight.  Weighing  after  oven-drying  was  the  best 
method.  Air-drying  was  unreliable  because  of  the  different- 
hygroscopic  qualities  of  the  different  plant  species. 

3.  Calluna  vulgaris , Empetrum  sp.  and  V actinium  myrtillus 
made  up  the  bulk  of  the  food  at  all  seasons,  and  Calluna  was  the 
most  important  in  winter.  Many  other  items  were  eaten,  especially 
in  summer. 

4.  The  birds  often  ate  different  parts  of  the  plants  at  different 
seasons.  In  May  they  ate  the  fresh  growing  shoots  almost  ex- 
clusively. Crops  were  heavier  after  14  li  than  before,  and  heavier 
in  winter  than  in  summer. 
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APPENDIX 

Two  additional  birds  were  from  the  Cairnwell  south  of  Braemar,  in 
January  and  March  1964.  Both  were  from  below  1000  m and  had  died  at 
unknown  times  of  day,  one  through  hitting  a wire  and  the  other  probably 
for  the  same  reason.  The  January  and  March  birds  respectively  contained 
6-57  g and  0-98  g of  heather  shoots,  5-43  g and  1-21  g of  crowberry  leaves, 
and  4-85  g and  103  g of  blaeberry  stalks. 
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Introduction 

It  is  clear  from  the  writings  of  sportsmen  that  wildlife  in  the 
North-west  Highlands  of  Scotland  was  much  more  rich  and 
abundant  in  the  early  19th  century  than  now.  In  particular,  red 
grouse  ( Lagopus  lagopus  scoticus ) and  mountain  hares  ( Lepus 
timidus ) are  to-day  scarce  and  have  been  so  for  a number  of 
years.  At  the  same  time,  certain  predatory  animals,  notably  the 
fox  ( Vulpes  vulpes ) and  golden  eagle  ( Aquila  chrysaetos),  are 
more  numerous  than  the  numbers  of  wild  prey  suggest  they 
should  be.  There  are  numerous  possible  explanations  for  this  and, 
as  a first  step  towards  understanding  the  situation,  this  paper 
deals  with  the  breeding  density,  the  food  and  the  food  supply  of 
fox  and  eagle  in  an  area  of  the  Wester  Ross  mountains  (N.W. 
Scotland)  managed  as  deer  forest  and  sheep  walk. 

The  Breeding  Density  of  Eagle  and  Fox 

The  breeding  density  of  the  golden  eagle  is,  in  principle,  fairly 
easily  determined  by  straightforward  search.  In  practice,  some 
pairs  are  faithful  to  eyries  on  one  cliff-line  and  can  be  located 
annually ; but  some  pairs  have  widely  separated  alternative  eyries 
or  may,  on  occasions,  pioneer  new  sites  and  it  is  difficult  without 
a vast  expenditure  of  effort  to  follow  these  in  detail;  and, 
furthermore,  occasional  pairs  apparently  do  not  breed  every  year 
although  they  may  remain  in  the  vicinity.  The  statements  given 
here  on  eagle  density  are  generalised  from  observations  made  in 
Wester  Ross  between  1956  and  1962.  They  represent  the  likely 
maximum  breeding  density  but  in  any  one  year  the  actual  num- 
ber breeding  may  be  a little  less  because  of  an  occasional 
non- breeding  pair. 

It  is  not  always  easy  to  delimit  the  area  surveyed  in  a way 
that  is  meaningful  for  eagle  distribution.  The  method  used  by 
Ratcliffe  (1962)  for  peregrine  ( Falco  peregrinus ) and  raven 
[Corvus  corax)  has  therefore  been  adopted  which  uses  the  average 
minimum  distance  between  occupied  eyries.  This  is  an  artificial 
delimitation  of  countryside,  but  it  has  all  the  advantages  of  a 
standard  method  and  at  the  same  time  has  as  its  basis  the 
observed  distribution  of  eagles.  The  study  area  with  eyries 
marked  is  given  in  Fig.  1 . 
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This  shows  that  there  are  13  adult  pairs  of  eagles  on  approxi- 
mately 225,000  acres  (90,000  hectares)  that  is,  one  breeding  pair 
to  17,350  acres  (6,940  hectares),  most  of  it  land  suitable  for  eagles 
to  hunt  over.  This  is  a similar  density  to  that  on  the  extremely 
poor,  prey-deficient  ground  of  Lewis  and  North  Harris  in  the 
Outer  Hebrides  (Lockie  & Stephen,  1959). 


Fig.  1.  Distribution  of  the  eyries  of  Golden  Eagles  in  the  study  area. 


Note.- 


-Alternative  nesting  sites  are  joined  by  a line.  The  method  ol 
delimiting  the  area  occupied  by  Eagles  is  that  used  by  Ratcliffe 
(1962)  A dotted  line  with  question  mark  between  eyries  indicates 
some  doubt  as  to  whether  these  are  truly  alternatives  of  the  same 
pair. 


The  density  of  breeding  foxes  is  much  more  difficult  to 
determine  but  fortunately  in  this  mountainous  country  most  dens 
are  in  traditional  rocky  sites  or  cairns  which  are  visited  annually 
by  keepers  for  fox  destruction.  The  success  of  these  visits  varies 
greatly;  sometimes  only  the  cubs  are  destroyed;  sometimes  the 
vixen  also,  and  sometimes  the  foxes  are  merely  disturbed. 
However,  the  number  of  dens  occupied  gives  a minimum  density 
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of  breeding  pairs  of  foxes  in  early  spring  but,  of  course,  takes  no 
account  of  non-breeding  animals,  nor  of  animals  trapped  during 
winter  which  might  have  remained  to  breed.  I am  indebted  to 
Mr.  J.  Poison  for  gathering  this  information  from  a number  of 
sources. 

Nearly  100,000  acres  (40,000  hectares)  were  surveyed;  there 
were  ten  occupied  dens  in  1959  and  seven  in  1960  giving  an 
average  area  per  breeding  pair  of  between  9,500  and  13,500  acres 
(3,800-5,400  hectares).  Allowing  for  some  dens  missed  and 
occasional  vixens  destroyed  during  winter,  it  may  be  said  that 
the  breeding  density  of  the  fox  is  probably  twice  that  of  the 
golden  eagle. 


The  Food  Supply 

Darling  (1955)  has  outlined  the  events  which  led  during  the 
past  300  years  to  the  present  position  in  the  North-west  Highlands 
of  Scotland.  Briefly,  deforestation  by  felling  and  burning  has  gone 
on  at  an  increasing  pace  so  that  to-day  woodland  occupies  a 
minute  part  of  the  total  acreage.  (In  recent  years  much  re- 
afforestation has  begun  but  the  full  effects  of  this  have  not  been 
felt  yet.)  Sheep  were  concurrently  introduced  and  did  well  on  the 
good  grazing  produced  by  what  had  been  woodland  soils.  But  in 
the  absence  of  trees  the  soils  degenerated  and  this  was  accelerated 
by  moor  burning.  Moor  burning,  while  tolerable  in  the  drier 
Pastern  Highlands,  devastated  the  soil  and  vegetation  of  the  west 
where  the  mountains  are  steep,  the  rainfall  high,  the  soil  thin  and 
the  parent  rock  poor.  Where  the  rock  was  not  laid  bare,  all 
woody  vegetation  disappeared  leaving  those  unnourishing  and 
unpalatable  plants  which  can  resist  burning. 

The  destruction  of  cover  has  probably  been  the  most  important 
factor  in  reducing  the  number  of  many  wild  animals.  MacKenzie 
(1949)  writes  of  large  bags  of  grouse,  mountain  hares,  woodcock 
( Scolopax  rusticola)  and  snipe  ( Capella  gallinago),  and  of  the 
abundance  of  breeding  golden  plovers  ( Charadrius  apricarius)  and 
dunlin  ( Calidris  alpina ) in  the  mid-19th  century.  To-day  the  same 
species  occur  but  in  vastly  reduced  numbers;  indeed,  between 
1956  and  1962  on  these  hills,  I flushed  no  more  than  eight  grouse 
and  not  a single  hare.  The  destruction  of  cover,  is  however,  not 
the  only  factor  involved,  for  ptarmigan  too  are  to-day  much  less 
abundant  than  a century  ago  and  moor  burning  rarely  extends 
far  into  ptarmigan  habitat. 

In  addition,  because  of  the  high  ratio  of  red  deer  ( Cervus 
elaphus ) to  acres  of  woodland,  deer  have  poor  wintering  ground 
and  annually  many  die;  likewise,  the  sheep  industry  is  in  a 
precarious  position  in  those  areas  where  sheep  are  not  given 
supplementary  feed  in  winter.  Annually,  there  are  some  losses  of 
lambs  and  ewes  and  now  and  again  the  losses  are  heavy;  the 
average  yield  of  lambs  surviving  is  around  65  per  100  ewes,  but  in 
a late  spring  the  yield  may  be  as  low  as  30  and  ewes  may  die  in 
addition.  There  is,  thus,  much  carrion  in  the  form  of  deer,  lambs 
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and  ewes.  Deer  carrion  tends  to  be  found  on  the  low  ground,  by 
the  roadside,  and  near  the  small  farms  where  the  deer  go  in  times 
of  stress.  Black-faced  sheep  carrion  may  be  found  anywhere  on 
the  hills  whereas  Cheviot  sheep  carrion  is  usually  on  the  lower 
ground  and  this  applies  to  adult  as  well  as  lamb  carrion. 

Rabbits  ( Oryctolagus  cuniculus),  even  before  myxomatosis 
arrived,  were  never  widespread  in  the  study  area  being  confined  to 
the  in-bye  land  near  houses.  During  this  study  rabbits  have  not 
been  an  important  source  of  food  either  to  the  fox  or  the  eagle. 


Food  Eaten 


Analysis  of  material 

The  food  of  foxes  was  determined  from  the  indigestible  remains 
in  droppings  by  the  methods  described  by  Lockie  (1959,  1961). 
Because  of  fox  destruction,  only  two  dens  were  available  for  study, 
one  each  in  1956  and  1959. 

Two  methods  were  used  to  determine  the  food  of  eagles,  (a) 
by  collecting  pellets  in  and  around  the  nest  in  summer  and  at 
roosts  in  winter  and  (b)  by  collecting  bones  left  in  the  eyrie  while 
the  young  were  in  the  nest  and  also  after  they  had  flown. 

The  pellets  were  treated  in  the  same  way  as  fox  droppings. 
The  bones  from  eyries  were  identified  and  the  number  of  animals 
they  represented  determined.  This  number  was  multiplied  by 
the  average  weight  of  the  various  prey  species  to  give  a total 
weight  of  each  prey  taken;  this  was  then  expressed  as  a 

percentage.  . , , 

Estimates  based  on  bones,  i.e.  prey  remains  which  are  resistant 
to  decay,  tend  to  exaggerate  the  importance  of  the  larger  animals 
represented,  e.g.  lambs  and  deer  calves;  estimates  based  on  pellets, 
on  the  other  hand,  tend  to  exaggerate  the  importance  of  smaller 
prey,  e.g.  grouse,  ptarmigan,  hares  and  rabbits  (see  Appendix  I). 
The  average  of  the  two  estimates  has  therefore  been  used  in  order 
to  reduce  the  bias  introduced  by  each  method  of  analysis. 

This  study  is  based  on  food  collected  from  eight  eyries  involv- 
ing three  pairs  of  eagles  between  1956  and  1961  (Eyries  D,  G,  K, 
Fig.  1)  and  also  limited  information  from  three  other  eyries  in 
1957,  1958  and  1960  (Eyries  F,  H,  I;  Fig.  1);  in  all,  the  bones  of 
more  than  156  prey  individuals  and  at  least  120  pellets  were 
examined.  Assessment  of  the  winter  food  of  eagles  is  based  on 
16  pellets,  that  of  the  summer  food  of  the  fox  on  121  droppings 
and  that  of  its  winter  food  on  57 . 

General 

The  food  of  the  fox  showed  greater  variety  in  summer  than 
that  of  the  golden  eagle  (Table  1)  which  is  understandable  since 
the  fox  can  utilise  a greater  variety  of  habitats  by  day  and  by 
night.  Thus  foxes  ate  many  voles,  small  birds  and  shrews,  all 
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these  together  constituting  about  one-third  of  the  diet.  Eagles, 
however,  took  a higher  proportion  of  large  birds,  mostly  grouse 
and  ptarmigan,  than  foxes.  These  birds  are  thin  on  the  ground 
and,  presumably,  the  eagle’s  method  of  hunting  allows  it  to  cover 
a wide  area  in  a short  time  and  to  utilise  this  dispersed  prey.  The 
small  amount  of  rabbit  and  hare  in  the  diet  of  both  fox  and  eagle 
is  a reflection  of  the  extreme  scarcity  of  these  species  in  the  study 
area  at  the  time.  Both  eagle  and  fox  ate  lambs  (both  killed  and 
carrion,  see  later)  but  the  eagles  took  few  deer  calves  while  the 
fox  took  many.  A shepherd  who  visited  a fox  den  in  July  found 
the  heads  of  23  deer  calves  littered  about  the  entrance. 


TABLE  1.  Summer  and  winter  food  of  Golden  Eagle  and  Fox. 

Percentage  by  weight  in  diet  in 
Summer  Winter 


Prey 

Eagle 

Fox 

Eagle 

Fox 

Lamb 

Adult  sheep 

30 

15 

— 

— 

(carrion) 

— 

5 

18 

25 

Deer  calf 
Adult  deer 

5 

32 

— 

(carrion) 

— 



20 

38 

Large  bird 

60 

8 

30 

3 

Vole 

— 

31 

— 

26 

Rabbit  and  hare  5 

Various,  including 
small  birds  and 

7 

32 

4 

shrews 

— 

2 

— 

4 

Information 

based  on : — 

Bones  of  156  prey 
individuals  and 
120  pellets  all 
from  11  eyries 

121 

droppings 

16 

pellets 

from 

roosts 

57 

droppings 

Note. — The  numbers  of  prey  individuals  and  pellets  given  are  minimum 
figures.  Pellets  were  sometimes  trampled  into  one  another  and 
could  not  be  counted  accurately. 


The  food  of  eagle  and  fox  in  winter  is  broadly  similar  to  that  in 
summer,  but  is  more  restricted.  Voles  formed  an  important  part 
of  the  diet  of  the  fox,  and  sheep  and  deer  carrion  of  both  eagle 
and  fox.  Foxes  ate  more  deer  carrion  probably  because  deer 
poachers  left  many  wounded  and  dead  animals  by  the  roadside  in 
situations  where  eagles  would  not  normally  visit  them  but  where 
foxes  could  do  so  in  darkness. 


Annual  variations  in  summer  food 

The  food  of  the  eagle  in  the  one  eyrie  (Eyrie  D;  Fig.  1) 
examined  in  detail  shows  little  variation  in  five  years,  being  mainly 
lamb  and  bird  with  an  occasional  deer  calf  and  hare  (Table  2). 
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TABLE  2. 

Annual 

variations 

; in  food 

at  eyrie  D 

during  five 

years. 

Percent  by  weight  in 

the  diet  in 

1956 

1957 

1958 

1959 

1961 

Deer  calf 

5 

10 

5 

0 

5 

Large  bird 

50 

66 

46 

50 

73 

Lamb 

45 

24 

49 

44 

22 

Hare 

0 

0 

0 

6 

0 

Number  of 

lambs 

recorded 

from 

eyrie 

9 

2 

5 

4 

2 

Survival  of 

lambs 

Average 

Very 

Below 

Below 

Good 

good 

average 

average 

See 

Appendix 

for  numbers  of  specimens. 

The  proportion,  however,  of  lambs  varied  considerably  and  was 
inversely  related  to  the  take  of  birds.  This  means  that  when 
fewer  lambs  were  taken  the  deficit  was  made  up  by  more  birds 
and  not  by  turning  to  some  other  prey.  Most  of  the  birds  taken  at 
this  eyrie  were  grouse,  but  the  kestrel  (Falco  tinnunculus),  hooded 
crow  (Corvus  corone  cornix),  raven,  curlew  (Numenius  numenius ) 
and  cormorant  (Phalacrocorax  carbo)  were  also  recorded. 

TABLE  3.  Annual  differences  in  the  summer  food  of  the  Fox. 


Percentage  weight  of  food  in: 


Prey 

1956 

1957 

1958 

1959 

Lamb 

2 

24 

17 

10 

Adult  sheep 
(carrion) 

_ 

8 

9 

2 

Deer  calf 

33 

29 

43 

17 

Vole 

48 

36 

26 

13 

Large  bird 

9 

— 

— 

27 

Rabbit  and  hare 

5 

— 

5 

19 

Various 

3 

3 

— 

12 

Number  of 
droppings 

(1  den  + 

adults 

adults 

1 den 

adults) 

44 

only 

22 

only 

34 

only 

21 

The  food  of  the  fox  varied  more  than  that  of  the  eagle, 
particularly  in  the  proportion  of  lamb,  bird  and  rabbit  taken  in 
different  years  (Table  3).  The  proportion  of  voles  declined 
steadily  between  1956  and  1959  and  this  probably  reflects  a decline 
in  the  numbers  of  voles  on  the  ground.  In  each  year  deer  calves 
formed  an  important  part  of  the  diet. 

Individual  variation 

Three  eyries  can  be  compared.  The  first  (D)  has  information 
for  five  years  (1956-59,  1961),  the  second  (G)  for  two  years  (1956 
and  1958),  and  the  third  (K)  for  one  year  (1957). 

Table  4 shows  that  there  was  rather  little  difference  in  the 
food  brought  to  these  three  eyries,  such  differences  as  did  exist 
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being  largely  due  to  the  different  availabilities  of  the  prey.  For 
example,  eyrie  G is  farthest  from  a source  of  lamb  but  is  close  to 
moderate  supplies  of  ptarmigan  which  formed  the  bulk  of  this 
pair’s  bird  food.  The  eagles  of  both  eyries  D and  K caught  mainly 
grouse  with  some  ptarmigan  in  addition.  Of  the  six  pairs  of 
eagles  observed  during  this  study  every  pair  brought  lamb  to  the 
eyrie  in  some  year,  the  proportion  of  lamb  in  the  diet  varying 
between  3 and  49%. 

TABLE  4.  Individual  differences  in  the  food  at  three  eyries. 

Percentage  by  weight  of  food 


Prey 

Eyrie  D 

Eyrie  G 

Eyrie  K 

(1956-59,  1961) 

(1956  and  1958) 

(1957) 

Lamb 

37 

10 

18 

Deer  calf 

5 

1 

22 

Bird 

57 

89 

50 

Hare 

1 

— 

10 

No.  of  prey  items 

(determined 

from  bones) 

98 

31 

20 

No.  of  pellets 

71 

approx.  20 

approx.  20 

No  satisfactory  comparison  can  be  made  between  individual 
foxes  in  the  same  year. 

Predation  on  lambs  by  eagles 

Darling  (1955)  suggests  that  there  has  been  a gradual  lowering 
in  the  percentage  of  lambs  surviving  and  in  many  areas  of  Wester 
Ross  and  Sutherland  a 65  % lamb  crop  is  now  considered  an 
average  yield.  This  means  that  there  is  an  appreciable  amount  of 
lamb  carrion  lying  about  the  hill  each  spring. 

How  far  do  eagles  utilise  this  source  of  food,  and  how  many  do 
they  kill  themselves?  The  most  direct  way  to  find  out  is  to 
examine  lambs  brought  to  the  eyrie.  If  the  eyes  are  missing,  a 
crow  has  probably  been  at  the  carcase  before  the  eagle.  Likewise 
if  the  ears  or  tail  are  chopped  off,  a fox  has  been  before  the  eagle. 
Again,  a lamb  killed  by  an  eagle  shows  a large  area  of  bruised 
blood  under  the  skin  where  the  talons  made  contact.  In  contrast, 
a lamb  that  has  been  picked  up  dead  by  the  eagle  shows  only 
punctures  in  the  skin  and  little  or  no  bruised  blood.  Using  these 
criteria,  the  remains  of  22  lambs  were  examined  in  one  eyrie 
between  1956  and  1961  and  of  the  ten  instances  where  the  material 
allowed  a diagnosis,  three  had  been  killed  by  eagles  and  seven 
had  been  taken  as  carrion.  Lambs  appeared  in  this  eyrie  during 
May,  June  and  July.  Only  the  very  young  were  brought  in 
complete;  older  animals,  including  a large  carrion  lamb  in  early 
July,  were  dismembered  and  carried  piece  by  piece  to  the  eyrie. 

A comparison  between  the  proportion  of  lamb  in  the  diet  with 
lamb  survival  (obtained  in  conversation  with  the  men  on  the 
ground)  suggests  that  in  good  lambing  years  the  eagles  ate  less 
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lamb  than  in  years  of  bad  lambing  and  did  not  make  up  the 
deficiency  by  increased  lamb-killing  (Table  2).  Thus,  m 1957  and 
1961  the  proportion  of  lamb  eaten  was  half  that  of  the  other  years 
and  both  1957  and  1961  were  exceptionally  good  years  for  lamb 
survival. 

South  of  the  Caledonian  Canal,  eagles  rarely  bring  lambs  to 
the  eyrie  (D.  Stephen,  unpub. ; Lockie,  unpub.;  Gordon  (1955); 
and  others),  but  in  the  North-west  the  habit  is  more  frequent. 
Lambs  are  therefore  taken  where  wild  prey  is  scarce  and  rarely 
where  it  is  more  plentiful : this  suggests  that  lambs  are  not  a 
preferred  food. 

To  summarise,  in  this  area  of  Wester  Ross,  lamb  remains  were 
found  in  most  of  the  eagle  eyries  examined.  In  the  one  eyrie 
examined  in  detail  the  number  of  lambs  taken  varied  from  year 
to  year  and  this  seemed  to  be  related  to  the  availability  of  dead 
lambs;  and  the  proportion  killed  by  the  eagles  was  a small  part 
of  the  total  taken.  Further,  individual  pairs  of  eagles  varied 
greatly  in  the  extent  to  which  they  utilised  lambs  for  food,  a fact 
which  may  be  related  to  local  variations  in  wild  prey. 

It  may  be  asked  what  the  number  of  lambs  killed  by  eagles 
means  in  terms  of  loss  to  the  sheep  farmer.  In  the  one  eyrie 
studied  in  detail,  22  lambs  were  noted  between  1956  and  1961 
(breeding  was  unsuccessful  in  1960).  This  is  probably  the  total 
number  taken  since  a rough  calculation  based  on  the  likely  food 
requirements  of  an  eagle  per  day  (^  lb.)  and  on  the  proportions 
of  lambs  in  the  diet  in  Table  2 gives  a figure  of  20-25  lambs  for 
the  five  years.  Taking  the  proportion  of  these  killed  by  the 
eagles  as  3 in  10  (see  earlier)  the  loss  due  directly  to  these  birds 
was  about  seven  lambs  in  five  years.  Since  there  are  about  1,000 
breeding  ewes  on  the  hunting  range  of  these  eagles,  the  loss,  in 
this  instance,  is  not  serious. 


Predation  on  lambs  by  foxes 

The  fox  is  generally  considered  to  be  a serious  predator  of 
lambs  in  upland  areas  and  while  there  are  many  instances  of  lamb 
killing  by  foxes  there  has  never  been  an  attempt  to  show  whether 
there  are  regional  differences  in  the  degree  of  killing  or  to  what 
extent  carrion  is  used.  Of  course,  this  is  less  easy  to  investigate 
in  foxes  than  in  eagles. 

Table  1 gives  a generalised  picture  of  the  food  of  foxes,  and  it 
is  some  surprise  to  see  how  low,  on  average,  was  the  proportion  of 
lamb  in  the  diet. 

Table  3 shows  annual  variations  in  the  diet  of  foxes,  in 
particular  of  lambs  and  deer  calves  both  of  which  varied  greatly 
in  their  respective  importance  in  different  years.  It  is  not  known 
what  proportion  of  lambs  are  killed  by  foxes  and  what  proportion 
are  picked  up  as  carrion. 
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Discussion 

The  observation  initially  made  was  that  in  Wester  Ross  the 
number  of  eagles  and  foxes  per  unit  area  was  high  while  the 
density  of  their  natural  prey  was  low.  Indeed,  the  impression 
from  a great  deal  of  walking  about  the  study  area  during  six  years 
strongly  suggests  that  there  is  insufficient  natural  prey  available 
to  keep  the  eagles  alive  throughout  the  year.  The  deficit  is  made 
good  with  deer  and  sheep  carrion  in  winter  and  red  deer  calves 
and  lambs  (both  carrion  and  killed)  in  spring  and  summer. 

Eagles  are  capable  of  killing  even  large  lambs.  The  fact  that 
they  do  so  so  rarely  in  the  richer  eastern  Highlands  suggests  that 
lambs  are  not  a preferred  food  probably  because  they  are,  quite 
soon  after  birth,  no  longer  within  the  eagle’s  preferred  size-range 
of  prey  which  is  between  grouse  and  mountain  hare.  Conversely 
the  fact  that  they  do  kill  some  lambs  and  take  carrion  lamb  in 
Wester  Ross  suggests  that  preferred  prey  is  at  times  deficient. 
Furthermore,  whereas  it  is  not  at  all  uncommon  for  eagles  in  the 
eastern  Highlands  to  rear  two  young,  it  is  almost  unknown  in 
Wester  Ross  although  both  eggs  often  hatch.  In  two  instances 
one  young  eagle  died  at  six  weeks,  an  age  when  food  requirements 
are  greatest.  Finally,  in  the  eastern  Highlands  where  natural 
prey  is  abundant  the  territory  size  of  eagles  is  about  10,000  acres 
(Watson,  1957),  whereas  in  Wester  Ross  it  is  about  17,000  acres. 

Taking  all  these  facts  into  account  I suggest  that  the  eagles 
of  Wester  Ross  are  seriously  short  of  natural  prey  and  that  they 
are  dependent  on  carrion  to  maintain  their  present  numbers.  But 
the  availability  of  both  live  prey  and  carrion  varies  from  year 
to  year.  When  live  prey  and  carrion  are  simultaneously  abundant 
there  is  probably  more  than  eagles  need  in  a territory  of  17,000 
acres.  But  when  one  or  other  or  both  are  in  short  supply  eagles 
may  be  forced  to  kill  lambs  sometimes  of  a size  well  outside  their 
preferred  prey  size-range. 

Much  of  this  is  true  also  of  the  fox  which  is  a greater  scavenger 
than  the  eagle.  Much  more  of  the  carrion  present  is  available  to 
the  fox  than  to  the  eagle.  One  would  therefore  expect  the  fox  to 
be  the  more  numerous.  In  fact,  despite  much  persecution  the 
breeding  density  of  the  fox  is  twice  that  of  the  eagle. 

Granted  that  the  availability  of  carrion  is  responsible  for  the 
present  high  breeding  density  of  eagles  and  foxes  it  is  interesting 
to  speculate  on  the  likely  changes  to  the  numbers  of  these  animals 
which  may  take  place  as  a result  of  current  tendencies  in  land 
management  in  Highland  Scotland.  The  principal  changes  are : 
(1)  reafforestation,  which  could  eventually  give  better  wintering 
grounds  for  deer;  (2)  better  red  deer  management  as  a result  of 
the  Red  Deer  (Scotland)  Act  of  1957  and  the  activities  of  the  Red 
Deer  Commission;  (3)  the  tendency  to  change  from  sheep  farming 
as  a monoculture  to  hill  cattle  and  sheep,  and  (4)  the  supple- 
mentary feeding  of  sheep  in  winter.  All  these  activities  will 
reduce  the  amount  of  carrion  available,  particularly  in  late  winter 
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and  spring,  and  other  things  being  equal,  the  fox  population  will 
find  a new  and  lower  level.  Eagles  will  also  be  affected,  but  to  a 
lesser  extent. 
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Summary 

Wildlife  in  the  North-west  Highlands  of  Scotland  is  to-day 
much  less  abundant  and  is  less  varied  than  a century  ago,  yet  the 
golden  eagle  and  fox  are  probably  as  plentiful  as  ever.  Densities 
of  breeding  pairs  of  eagles  and  foxes  are  given  for  a sample  area. 
The  food  of  these  animals  in  Wester  Ross  is  described  and  is 
related  to  the  current  land  management  practised.  In  winter, 
sheep  and  deer  carrion  form  over  60%  of  the  food  of  foxes  and 
nearly  40%  of  that  of  eagles.  In  spring,  60%  of  the  eagle  s diet 
is  bird  and  30%  lamb  (only  about  a third  of  this  actually  killed  by 
the  bird).  Foxes  take  fewer  birds,  many  deer  calves  and  some 
lambs  Both  in  winter  and  summer  the  fox  is  a considerable 
predator  of  voles.  It  is  argued  that  the  high  density  of  predators 
is  a result  of  the  availability  of  carrion  in  winter  and  spring. 

The  future  of  the  fox  and  eagle  is  discussed  briefly  in  relation 
to  possible  changes  in  land  management. 
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APPENDIX  1.  The  proportions  (%)  of  the  main  foods  at  Eyrie  D (Fig.  1),  as  determined  from  bones  and  from  pellets 
collected  in  the  eyrie. 
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THE  SUPPOSED  OCCURRENCE  OF  TRUE’S  BEAKED 
WHALE  ( MESOPLODON  MIRUS  TRUE)  ON  THE  SCOTTISH 
COAST— A CORRECTION 

Charles  McCann 

Dominion  Museum,  Wellington,  New  Zealand 
Received  25th  January  1963 

In  the  Scottish  Naturalist  (1931,  pp.  37  to  39)  Dr  A.  C.  Stephen, 
the  late  Keeper  of  Natural  History  at  the  Royal  Scottish  Museum, 
Edinburgh,  published  an  account  of  a beaked  whale  stranded  at 
Geirnish,  South  Uist,  Outer  Hebrides,  during  the  first  week  of 
January  1931.  This  specimen  he  believed  to  be  an  example  of 
True’s  beaked  whale,  Mesoplodon  mirus  True,  and  the  same  speci- 
men has  been  included  by  Fraser  (1934)  in  his  report  on  the 
stranding  of  Cetacea  on  the  British  Coasts  under  the  name  M. 
mirus. 

In  the  course  of  my  work  on  a revision  of  the  genus 
Mesoplodon,  I consulted  Stephen’s  paper.  The  illustrations  of 
the  teeth  and  the  mandibular  symphysis,  with  the  teeth  in  situ, 
immediately  made  me  doubt  the  original  determination.  To 
clarify  my  doubts,  I requested  Dr  A.  S.  Clarke,  Assistant  Keeper 
of  the  Natural  History  Department  at  the  Museum,  to  send  me 
measurements  and  some  photographs  of  the  specimen  in  question. 
This  information  only  confirmed  my  earlier  suspicions  that  the 
specimen  was  a female  example  of  Cuvier’s  beaked  whale,  Ziphius 
cavirostris  Cuvier,  a species  which  is  not  infrequently  stranded  on 
the  British  coasts. 

The  reasons  for  arriving  at  this  conclusion  are : 

(a)  The  teeth  of  the  Outer  Hebrides  specimen  are  sufficiently 
characteristic  to  exclude  it  from  the  genus  Mesoplodon.  In 
Mesoplodon  the  teeth  are  strongly  compressed  laterally,  whereas, 
in  the  Scottish  example  they  are  not,  being  oval  or  round  m cross- 
section,  which  is  clear  from  the  antero-posterior  and  lateral 
measurements,  15  by  11  mm.  respectively  (Stephen).  Another 
point  of  distinction  is  that  the  teeth  of  Ziphius  (females)  exfoliate 
at  the  tip,  leaving  a sharpish  point  surrounded  by  a collar  of 
dentine.  Such  a condition  does  not  appear  in  any  Mesoplodon, 
but  is  evident  in  the  Scottish  specimen.  Incidentally,  a similar 
condition  to  Ziphius  appears  in  the  teeth  of  females  of 
Hyperoodon.  In  Mesoplodon  the  apices,  although  not  erupted  in 
females,  are  well-defined.  In  old  males  the  apex  is  much  abraded 
by  attrition. 

(b)  The  maximum  width  of  the  skull  of  the  Scottish  specimen 
is  555  mm  (Dr  Clarke,  by  letter).  This  width  is  more  in  keeping 
with  that  of  Ziphius  (515  to  575  mm  in  ten  specimens  measured  by 
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me).  This  width  exceeds  the  largest  known  Mesoplodon  by  a 
considerable  margin  (M.  layardi,  415  mm).  On  this  count  also  the 
South  Uist  specimen  must  be  excluded  from  the  genus  Mesoplodon. 

(c)  Mesoplodon  mirus  True  is  predominently  a Western 
Atlantic  species  ranging  from  Florida  to  Maine,  U.S.A.,  north- 
wards to  Nova  Scotia,  Canada.  Stragglers  seldom  reach  the 
British  coasts.  Only  three  specimens  have  been  recorded  from 
the  Western  and  Southern  shores  of  Ireland;  Galway,  Liscannor 
and  Valencia  Island.  Recently,  a stray  young  bull  stranded  on 
the  South  African  Coast  (Talbot,  1960,  S.  Afr.  Mus.,  33295). 

(d)  The  formation  of  the  antorbital  tubercle  of  the  Scottish 
specimen  differs  markedly  from  that  of  M.  mirus  and  is  in  keeping 
with  that  of  Ziphius  cavirostris.  This  is  also  amply  evident  from  a 
rough  drawing  of  the  Scottish  specimen  made  by  the  late  Dr  W. 
R.  B.  Oliver  when  he  visited  the  Edinburgh  Museum  many  years 
ago.  The  drawing  is  in  his  notes  preserved  in  the  Dominion 
Museum,  Wellington,  New  Zealand.  Apparently,  Oliver  accepted 
the  original  determination. 

(e)  The  disposition  of  the  premaxillary  and  maxillary  foramina 
do  not  conform  to  the  arrangement  in  M.  mirus.  In  M.  mirus  the 
respective  foramina  are  approximately  on  the  same  transverse 
level,  whereas  in  Ziphius  the  premaxillary  foramina  are  elongate 
slits,  well  in  front  of  the  large  maxillary  foramina.  Although  some 
cetologists  do  not  rely  much  on  the  relative  position  of  the  fora- 
mina, I have  found  this  character  a very  useful  accessory  means 
of  diagnosis  during  my  work  on  Mesoplodon.  In  this  respect  my 
observations  agree  with  those  of  Flower  (1878)  and  Raven  (1937), 
both  of  whom  recognise  the  position  of  the  foramina  to  be  of 
diagnostic  value.  A point  worthy  of  notice  in  the  right  pre- 
maxillary of  Ziphius  is  that  its  inner  margin  runs  obliquely,  to  a 
marked  degree,  in  front  of  the  narial  opening.  This  character  is 
not  noticeable  in  the  genus  Mesoplodon. 

(f)  The  proximal  extremities  of  the  premaxillae  in  M.  mirus 
(normally  in  all  species  of  Mesoplodon)  are  twisted  outwardly,  the 
right  being  larger  than  the  left.  In  Ziphius  the  premaxillae  are 
far  less  twisted. 

(g)  In  M.  mirus  and  in  Mesoplodon  generally,  the  nasals  are 
normally  sunk  below  and  between  the  premaxillae  (at  vertex)  and 
do  not  overhang  the  anterior  narial  opening.  In  Ziphius  the  nasals 
are  large,  jointly  turned  to  the  left,  almost  on  a level  with  the  base 
of  premaxillaries  and  overhang  the  narial  opening  almost 
obscuring  it  completely  when  viewed  dorsally. 

The  features  enumerated  above  show  conclusively  that  the 
Scottish  specimen  (Stephen  1931)  is  Ziphius  cavirostris  Cuvier  and 
not  Mesoplodon  mirus  True. 
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In  comparing  the  skulls  of  Mesoplodon  mirus  and  Ziphius,  the 
comparisons  have  been  made  with  females  of  Ziphius  cavirostris 
because  of  the  extraordinary  formation  of  the  ‘basin’  anterior  to 
the  narial  opening  in  males. 
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Introduction 

This  paper  is  put  forward  to  amplify  the  few  published  data  on 
breeding  in  brown  hares  ( Lepus  europaeus)  and  mountain  hares 
(Lepus  timidus)  and  to  compare  breeding  success  in  these  two 
closely  related  species.  Daniel  (1801)  wrote  that  brown  hares 
bred  throughout  the  year  in  Britain  except  for  about  two  months 
in  winter,  and  that  litter  size  was  2-4,  usually  two.  Barrett- 
Hamilton  (1911-14),  in  an  exhaustive  survey  of  the  literature, 
wrote  that  breeding  began  in  England  in  November  or  December, 
reached  a maximum  in  March,  and  was  almost  over  by  July,  but 
litters  had  been  found  at  all  times  of  year.  Litters  of  up  to  nine 
young  were  recorded,  some  of  them  perhaps  not  authentic,  but 
litters  up  to  four  were  more  common.  Brehm  (quoted  by  Barrett- 
Hamilton  but  reference  not  given)  found  that  first  litters  com- 
prised one  or  two  young,  second  litters  three  or  four,  third  litters 
three,  and  fourth  litters  one  or  two.  Kolosov  (1941)  showed  that 
the  mean  litter  size  of  brown  hares  in  the  Caucasus  varied  season- 
ally with  an  average  of  1 '5  young  in  winter,  3-3  in  spring,  3J  in 
summer  and  2-0  in  autumn.  Three  or  four  litters  may  be  born, 
with  from  one  to  seven  young,  between  January  and  September. 
Rieck  (1956)  stated  that  litter  size  was  2-3  with  larger  litters  from 
May  to  July,  and  that  females  bom  late  in  the  previous  year 
produced  three  litters  annually,  while  older  females  had  four 
litters.  The  gestation  period  of  the  brown  hare  was  established 
by  Bieger  (1941)  as  six  weeks,  by  Hediger  (1948)  asi  42  days  and 
by  Notini  (1941)  as  43-44  days.  Superfoetation  occurs  in  captive 
animals,  and  Stieve  (1952)  gives  a review  of  this  subject.  Although 
post-partum  oestrus  occurs,  Hediger  found  that  captive  female 
hares  copulated  at  various  times  during  the  gestation  period. 

By  comparison,  little  is  known  about  breeding  of  mountain 
hares.  Barrett-Hamilton  quotes  Collett  (but  gives  no  reference) 
that  pregnant  Scandinavian  hares  may  be  found  in  every  month, 
and  that  many  females  had  two  or  three  litters  per  year  with  up 
to  eight  young.  Asdell  (1946)  gives  1-8  as  the  litter  size  in 
Northern  Europe.  Hoglund  (1957)  gives  details  of  653  litters  pro- 
duced by  captive  mountain  hares  in  Sweden.  In  spring  the  mean 
litter  size  was  2T5  (range  1-5)  and  in  summer  3-24  (range  1-8),  but 
only  one  litter  of  eight  was  recorded.  Gestation  lasted  50  days, 
and  post-partum  mating  occurred.  Hoglund  deliberately  re- 
stricted breeding  to  two  litters  per  year,  as  he  thought  a third 
litter  would  not  survive  so  far  north. 
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Methods 

Each  year  many  hares  are  killed  by  Forestry  Commission 
trappers  to  protect  young  trees,  and  by  gamekeepers  as  food  for 
dogs  and  bait  for  traps.  I asked  several  trappers  and  game- 
keepers  to  open  all  the  females  they  killed,  and  to  record  whether 
or  not  they  were  pregnant,  and  if  they  were,  the  number  and 
size  of  the  embryos.  The  estimates  of  size  were  (1)  small,  where 
the  embryo  and  placenta  measured  up  to  30  mm  and  the  uterine 
swelling  was  more  or  less  spherical,  and  (2)  large,  where  the 
embryo  was  cylindrical  and  showed  development  of  head  and 
limbs'.  Embryos  not  fitting  readily  into  these  categories  were 
classified  as  half-grown. 

TABLE  1,  Number  of  female  hares  examined  each  month. 

Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec 
Brown  hare  13  13  25  22  27  25  26  25  25  6 2 nil 

Mountain  hare  49  40  119  103  76  47  38  60  23  10  nil  nil 

There  are  three  objections  to  this  method : trappers  and  game- 
keepers  are  apt  to  overlook  non-pregnant  females,  especially  early 
and  late  in  the  season;  estimates  of  embryo  size  may  vary 
widely ; and  in  any  particular  month  the  number  of  hares  killed 
my  be  influenced  by  trappers  or  gamekeepers  doing  other  work, 
which  gives  an  uneven  sample. 

Nevertheless,  209  female  brown  hares  and  56o  female 
mountain  hares  were  examined  during  1960  and  1961  (Table  1), 
and  estimates  of  litter  size  are  based  upon  114  brown  and  278 
mountain  hares  which  had  visible  embryos  in  utero.  The  brown 
hares  were  obtained  near  Keith,  Banffshire,  on  agricultural  land 
at  altitudes  of  300  to  600  ft,  the  moutain  hares  from  heather  moor 
near  Archiestown,  Morayshire,  and  Glass,  Aberdeenshire,  at  850 
to  1250  ft. 


Duration  of  Breeding  Season 

The  data  for  comparing  the  duration  and  incidence  of  breeding 
are  the  first  and  last  pregnancies  of  the  season  (Fig.  1)  and  the 
proportion  of  females  pregnant  in  each  month.  In  the  brown 
hare  small  embryos  were  first  found  on  20th  January  1960,  and 
19th  January  1961 ; in  the  mountain  hare  on  4th  March  1960  and 
14th  February  1961.  It  is  not  known  how  long  these  embryos  had 
been  conceived.  Assuming  it  to  be  about  ten  days  (and  if  it  were 
less  the  embryos  might  have  been  overlooked  on  gross  examina- 
tion), the  first  conception  dates  for  the  brown  hare  would  be 
about  10th  January  and  for  the  mountain  hare  22nd  February 
and  4th  February.  ‘ Brown  hare  leverets  might  have  been  born 
at  the  latest,  about  21st  February  in  both  years,  and  mountain 
hare  leverets  not  later  than  13th  April,  1960  and  26th  March  1961. 

The  last  pregnant  brown  hares  occurred  on  30th  September 
1960  and  27th  September  1961,  and  the  last  pregnant  mountain 
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Fig.  1 — Estimated  period  during  which  leverets  were  born. 
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hares  on  19th  August  1960  and  11th  August  1961.  All  of  them 
contained  large  embryos,  and  assuming  these  were  within  a fort- 
night of  birth,  the  last  brown  hare  litters  in  1960  and  1961  would 
have  been  born  about  mid-October,  and  the  last  mountain  hares 
at  the  end  of  August  or  early  September.  The  breeding  season  of 
the  brown  hare  was  thus  substantially  longer  than  that  of  the 
mountain  hare,  extending  over  nine  months  of  the  year  compared 
with  six-and-a-half. 

The  proportions  of  female  hares  pregnant  in  each  month  are 
inclined  to  be  over-estimates  because  some  observers  did  not 
include  all  the  non-pregnant  females.  They  are  of  interest,  how- 
ever, in  showing  the  high  proportion  of  brown  hares  pregnant  in 
January  and  February  (Fig.  2)  when  few  or  no  mountain  hares 
were  pregnant. 

Again,  at  the  end  of  the  breeding  season  more  than  half  the 
brown  hares  examined  in  August  were  pregnant,  but  only  one  in 
ten  mountain  hares.  The  period  when  more  than  half  the  hares 
examined  contained  young,  was  seven  months  in  the  brown  hare, 
compared  with  three  months  in  1960  and  five  months  in  1961  in 
the  mountain  hare. 


Litter  Size 

In  estimating  the  size  of  litter  likely  to  be  bom,  only  large 
embryos  should  properly  be  considered,  as  some  small  embryos 
may  be  resorbed.  A much  larger  sample  is  available,  however, 
if  all  the  embryo  counts  are  used.  This  mcreases  the  samples 
from  75  to  144  brown  hare  litters  and  from  126  to  278  mountain 
hare  litters,  and  over-estimates  litter  size  by  10-4%  and  7-5%  for 
the  brown  hare  in  1960  and  1961  respectively  (Table  2).  In  1961, 
counts  for  all  embryos  in  the  montain  hare  were  1-5%  higher  than 
those  for  large  embryos  only,  and  in  1960  the  two  sets  of  figures 
are  the  same.  This  may,  however,  reflect  differences  in  estimating 
embryo  size  among  the  three  observers,  rather  than  an  absence 
of  resorption  in  1960. 


TABLE  2.  Litter  size  calculated  from  (1)  large  embryos  only  (2)  all 
embryos  examined. 


Species 

Brown  hare 
Brown  hare 
Mountain  hare 
Mountain  hare 


No.  of 

Year 

litters 

1960 

70 

1961 

74 

1960 

125 

1961 

153 

All  embryos 

Mean  No.  of 
litter  litters 
size 

2-74  33 

2-64  42 

1-52  56 

1-65  70 


Large  embryos 
only 


Mean 

Per  cent. 

litter 

size 

difference 

2-48 

10-4 

2-45 

7-5 

1-52 

nil 

1-63 

1-5 

•Brown  Hare  I96S 
x Brown  Hare  (U.S.S.R.) 

(Kolosov) 

•Mountain  Hare  i960 
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Fig.  2. — Proportion  of  female  hares  pregnant  each  month  in  per  cent. 


THE  SCOTTISH  NATURALIST  Vol.  71 


Fig.  3. — Litter  size  in  1960  and  1961. 


1964 


REPRODUCTION  IN  HARES 


87 


Mean  litter  size  was  substantially  higher  in  the  brown  hare 
throughout  the  breeding  season  (Fig.  3).  In  8 out  of  13  months 
during  the  two  breeding  seasons  it  was  about  double  that  of  the 
mountain  hare,  reaching  a peak  in  May  of  3*47  and  3*33  compared 
with  1-56  and  1*97.  In  both  species  the  number  of  embryos  per 
litter  increased  to  a peak  in  May  and  then  declined  steadily.  Litter 
size  varied  from  one  to  four  in  the  brown  and  from  one  to  three  in 
the  mountain  hare  (Table  3).  However,  during  the  period  1956- 
1959  I have  11  records  of  litters  of  four  mountain  hare  embryos 
and  one  record  of  five  small  embryos  in  328  litters  examined. 


TABLE  3.  Numbers  of  litters  of  different  sizes  in  brown  and  mountain 
hares. 


Species 

Year 

1 

Number 

2 

of  embryos 
3 

per  litter 
4 

5 

Total 
number 
of  litters 

Brown 

hare 

1960 

6 

22 

26 

> 16 

nil 

70 

Brown 

hare 

1961 

3 

32 

28 

11 

nil 

74 

Mountain 

hare 

1960 

64 

57 

4 

nil 

nil 

125 

Mountain 

hare 

1961 

60 

86 

7 

nil 

nil 

153 

During  1956  one  brown  hare  out  of  17  pregnant  females  examined 
contained  five  small  embryos.  Therefore  in  both  species,  litter 
size  must  be  considered  as  potentially  one  to  five,  although  it  is 
perhaps  unlikely  that  five  small  embryos  would  all  escape  re- 
sorption. Litters  of  two  and  three  predominated  in  the  brown 
hare,  litters  of  one  and  two  in  the  mountain  hare.  In  a sample 
of  441  pregnant  female  brown  hares  killed  in  the  U.S.S.R.,  litters 
of  two  and  three  were  also  the  most  numerous,  but  there  were  ten 
litters  of  six  and  three  litters  of  seven  (Kolosov  1941).  In  north- 
east Scotland,  mean  litter  size  throughout  the  year  from  embryo 
counts  was  2-7  and  2-6  in  the  brown  hare  and  2-5,  taking  resorp- 
tion into  account,  in  the  southern  part  of  the  U.S.S.R.  (Kolosov 
1941).  In  the  mountain  hare,  on  the  other  hand,  mean  litter  size 
from  embryo  counts  in  Scotland  was  1*5  and  1*7. 

Resorption 

The  resorption  rate  among  brown  hares  in  the  Ciscaucasian 
area  of  the  U.S.S.R.  varies  from  7 % in  spring  to  25%  in  autumn 
(Kolosov  1941).  My  own  data  on  litter  size  are  not  suitable  for 
determining  the  total  loss  by  resorption,  and  the  rate  of 
embryonic  development  is  unknown.  Nevertheless,  litter  size  at 
various  stages  of  development  in  the  brown  hare  suggests  the 
effect  of  resorption  (Table  4),  and  the  figures  indicate  the  mini- 
mum resorption  which  may  have  occurred  although  the  data  are 
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too  few  for  statistical  treatment.  This  is  24-6%  in  1960  and  18-3% 
in  1961,  among  embryos  surviving  to  become  large.  These 
figures  exclude  the  resorption  of  complete  litters. 


TABLE  4.  Resorption  of  brown  hare  embryos  in  1960  and  1961  (excluding 
loss  of  complete  litters). 


Small  embryos 

No.  of  Mean 
litters  litter  size 


Half-grown 

embryos 


No.  of 
litters 


Mean 
litter  size 


Large  embryos  faegreCe"f‘ 

No.  of  Mean  embryos 
litters  litter  size  lost 


1960 

1961 


3-29 

300 


20 

23 


2-70 
2 83 


33 

42 


2-48 

2-45 


24-6 

18-3 


The  data  for  the  mountain  hare  are  not  sufficiently  reliable 
for  any  similar  estimate  to  be  made. 

Discussion 

The  shorter  breeding  season  of  the  moutain  hare  may  be  con- 
ditioned by  climate  and  food  supply  at  its  beginning  (though 
males  are  in  breeding  condition  in  December),  but  not  at  the  end 
of  the  season  when  food  is  at  its  most  plentiful  and  the  weather 
good.  The  deciding  factor  is  probably  the  ability  of  the  leverets 
to  withstand  the  rigours  of  an  upland  winter.  Mountain  hare 
leverets  bom  late  in  the  season  grow  slowly,  go  through  the  winter 
at  a low  body  weight,  and  some  are  well  below  average  weight  at 
the  end  of  their  first  breeding  season.  Their  general  condition  is 
often  poor,  and  they  may  fail  to  moult  into  full  winter  coat. 

I have  no  information  about  the  fate  of  late-born  brown  hare 
leverets  which  in  Banffshire  also  have  to  face  a fairly  severe 
winter.  Brown  hares  generally  have  more  ready  access  to  farm 
crops,  of  better  feeding  value  than  the  mountain  hare’s  winter 
diet  which  is  largely  ling  (Calluna  vulgaris). 

Although  Kolosov  considered  that  drought  caused  the  end  of 
breeding,  the  breeding  season  in  the  Ciscaucasian  area  extends 
from  January  to  September  and  resembles  the  breeding  season  of 
brown  hares  in  north-east  Scotland  in  duration,  number  of 
embryos,  and  proportion  of  females  pregnant. 
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Summary 

1.  During  1960  and  1961  the  breeding  season  of  the  brown 
hare  in  north-east  Scotland  began  earlier  and  finished  later  than 
that  of  the  mountain  hare.  Brown  hare  leverets  were  born  from 
early  March  to  mid-October,  mountain  hare  leverets  from  the  end 
of  March  or  early  April  to  the  end  of  August  or  early  September. 

2.  Litters  were  substantially  larger  in  the  brown  hare.  The 
mean  number  of  embryos  per  litter  was  2*7  in  1960  and  2-6  in 
1961,  compared  with  1-5  and  1-7  in  the  moutain  hare.  The  largest 
number  of  embryos  per  litter  occurred  in  May  in  both  species  and 
litter  size  ranged  from  one  to  four  in  the  brown  and  one  to  three 
in  the  mountain  hare.  Litters  of  five  small  embryos  occurred  in 
both  species  in  other  years. 

3.  About  24%  of  the  brown  hare  embryos  appear  to  have 
been  lost  by  resorption  in  1960  and  18%  in  1961,  excluding  losses 
of  complete  litters. 

4.  The  earlier  ending  of  the  breeding  season  in  the  mountain 
hare  is  probably  due  to  later-born  leverets  being  unable  to  survive 
the  rigours  of  an  upland  winter. 
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The  fallow  deer  (Dama  dama)  is  a native  of  the  Mediterranean 
region  of  Europe  from  Portugal  to  Greece  and  Asia  Minor,  but 
has  been  kept  in  a semi-domesticated  condition  in  central  Europe 
as  far  north  as  Britain  and  Sweden  (Miller  1912).  Although  re- 
mains of  fallow  deer  have  been  found  in  Romano — British  refuse 
heaps,  there  is  no  evidence  that  the  Romans,  or  indeed  anyone 
else,  imported  fallow  deer  into  Britain.  Fitter  (1959)  points  out 
the  possibility  of  fallow  deer  reaching  this  country  before  the 
severing  of  the  North  Sea  land  bridge  in  the  seventh  or  eighth 
millenium  B.C.,  leaving  only  small  populations  in  limited  areas 
to  survive  the  climatic  deterioration  of  the  first  millenium.  Re- 
mains of  fallow  deer  in  Pleistocene  deposits  are  of  allied  species 
or  subspecies  now  extinct  (Harrison  Matthews  1952).  There  is, 
however,  written  evidence  that  there  were  fallow  deer  in  England 
before  the  Norman  Conquest,  and  in  Scotland  by  the  13th  cen- 
tury (Ritchie  1920).  Game  laws  from  1424  onwards  refer 
specifically  to  fallow  deer  (daes)  as  distinct  from  red  deer  (harte 
and  hynde)  and  roe  (rae),  and  make  it  clear  that  at  least  until  the 
16th  century,  fallow  were  principally  “parked  deare”  (Irvine 
1883,  Ritchie  1920).  Of  particular  interest,  however,  is  Ritchie’s 
account  of  fallow  deer  introduced  to  Dumfriesshire  about  1780, 
which  broke  out  of  their  enclosure  and  settled  down  so  success- 
fully in  the  wild  that  they  soon  did  serious  damage  to  crops,  and 
strenuous  efforts  were  made  to  exterminate  them.  These  proved 
largely  unsuccessful,  and  in  1845  there  were  supposed  to  be  over 
200  wild  fallow  deer  in  the  area.  There  have  been,  so  far,  only 
casual  published  references  to  fallow  deer  in  Banff  and  Moray, 
and  as  the  local  people  who  have  personal  experience  of  the  deer 
are  mostly  old,  it  seems  advisable  to  set  down  an  account  while 
their  information  is  still  available. 

INTRODUCTION  INTO  BANFF  AND  MORAY 

Fallow  deer  are  not  mentioned  by  Shaw  (1775)  in  his  History 
of  the  Province  of  Moray  although  he  includes  a section  on  Wild 
Beasts.  The  earliest  record  of  fallow  deer  at  Gordon  Castle, 
Fochabers  (then  a part  of  Banffshire)  is  in  the  old  Statistical 
Account,  under  the  parish  of  Bellie  in  1795  — “an  immense 
amount  of  plantation,  a large  park  of  fallow  deer”.  Harvie-Brown 
& Buckley  (1895)  considered  it  likely  that  the  Gordon  Castle  herd, 
then  140-150  strong,  was  among  the  first  established  in  the  north 
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of  Scotland,  or  along  the  Moray  Firth.  They  were  unable  to 
trace  its  history,  although  suspecting  that  some  account  of  the 
herd  existed  in  the  charter-rooms  of  the  castle.  The  Gordon 
Castle  papers  are  now  in  Register  House,  Edinburgh,  and  contain 
an  estimate  of  the  materials  required  for  fencing  a deer  park  in 
1776,  which,  if  Shaw  is  to  be  relied  upon,  might  be  the  date  the 
herd  was  established.  Although  Harvie-Brown  and  Buckley 
considered  that  fallow  deer  from  the  Gordon  Castle  herd  may 
have  been  introduced  elsewhere  in  the  area,  they  overlooked  an 
introduction  to  Cullen  House,  ten  miles  east,  which  consequently 


Fig.  1.  Distribution  of  fallow  deer  in  Banff  and  Moray. 


appears  to  have  gone  unrecorded  to  the  present  day.  Some  of 
the  Cullen  House  papers  are  in  Register  House  and  include  an 
account  for  a deer  keeper  at  Cullen  in  1836.  The  herd  was 
originally  enclosed  within  a deer  park,  from  which  some  deer 
were  released  and  the  remainder  killed  off.  The  date  of  release  is 
uncertain.  The  late  Mr  A.  Cameron  who  went  to  Cullen  House 
about  1906,  thinks  that  it  might  have  been  about  20  years  earlier 
and  older  keepers  remembered  it.  The  fallow  deer  which  escaped 
from  Cullen  House  established  themselves  in  pine  woods  ( Pinus 
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sylvestris)  on  the  Bin  Hill  of  Cullen  and  the  adjoining  Hill  of 
Maud.  Here  they  found  adequate  daytime  refuge  among  the 
trees  and  abundant  feeding  on  surrounding  arable  land  and  they 
were  hand-fed  during  winter. 

They  were  counted  annually  on  their  feeding  grounds,  and  a 
crop  of  about  a quarter  of  the  herd,  which  remained  fairly  constant 
at  about  70  animals,  was  shot  every  November.  This  continued 
until  the  first  world  war,  during  which  the  deer  were  killed  off  so 
that  by  the  end  of  the  war  only  eight  remained,  and  from  1920 
onwards  no  fallow  deer  have  been  seen  on  the  Bin  Hill  or  the  Hill 
of  Maud.  A head,  dated  November  1919,  of  a buck  shot  on  the 
Bin  Hill  must  have  been  from  one  of  the  last  survivors. 

SUBSEQUENT  HISTORY  AND  DISTRIBUTION 

Although  the  Field  Guide  to  British  Deer  (1957)  -shows 
“Few — West  Banffs”,  and  no  record  of  fallow  deer  for  Moray,  the 
few  remaining  fallow  deer  are  more  likely  to  be  encountered  near 
Fochabers  in  Moray  than  in  Banffshire.  Their  origin  is  uncertain. 
While  it  is  supposed  that  fallow  deer  died  out  in  the  Cullen  area, 
there  are  records  of  fallow  deer  about  1935  around  Clochan,  mid- 
way between  Cullen  and  Gordon  Castle.  The  Gordon  Castle  herd 
is  said  to  have  been  destroyed  or  dispersed  about  1916,  and  re- 
cords of  fallow  deer  from  that  time  onwards  refer  mostly  to  the 
area  a few  miles  south  of  Fochabers.  Eight  were  seen  in  a turnip 
field  near  Mulben  in  1919,  11  near  Upper  Oldtown  in  the  same 
area  in  1927  (seven  were  shot  in  one  day  following  damage  to 
crops)  and  in  1928  there  were  eight  in  the  Maryhill-Bodinfinnoch 
area,  feeding  at  cattle  troughs  and  in  arable  fields. 

Fallow  deer  reached  the  limits  of  their  range  during  the  fol- 
lowing few  years.  From  Fochabers  they  extended  southwards 
along  the  east  bank  of  the  Spey  to  Ben  Aigan  (Fig.  1),  and  lived 
as  far  up  as  the  tree  line  at  about  1,200  ft.  Eastwards  from  Ben 
Aigan  they  reached  Bodinfinnoch,  about  five  miles  away,  and 
went  northwards  as  far  as  Clochan.  Much  of  the  ground  is  moor- 
land from  400  to  1,400  ft,  and  the  deer  lived  in  stands  of  older 
Scots  pine,  although  then,  as  now,  there  were  large  stretches 
covered  by  young  conifers.  This  habitat  of  heather  ( Calluna 
vulgaris)  and  pine  (but  with  access  to  agricultural  land  for  feed- 
ing) seems  unusual  to  anyone  familiar  with  fallow  as  “parked 
deare”,  but  fallow  deer  have  now  lived  wild  in  it  for  about  80 
years,  and  have  not  been  hand-fed. 

A big  decrease  occurred  between  1935  and  1941,  by  which 
time  fallow  deer  were  chiefly  restricted  to  the  area  between  Foch- 
abers and  Boat  o’  Brig,  although  a few  were  seen  from  time  to 
time  in  the  Clochan  area  up  to  1952.  No  major  change  in  habitat 
had  occurred  but  shooting  may  have  considerably  increased. 
Where  groups  of  up  to  fifteen  deer  were  previously  seen,  isolated 
sightings  of  smaller  groups  became  the  rule.  Mr  J.  Catto,  who 
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was  gamekeeper  at  Boat  o’  Brig  from  1928-35  and  from  1941  on- 
wards, and  who  was  probably  more  familiar  with  fallow  deer  than 
anyone  else  in  the  area,  saw  four  bucks  near  there  ten  years  ago 
and  two^biicks  about  1957,  but  has  found  no  traces  of  fallow  deer 
since  then.  There  is  one  more  recent  record  of  two  does. 

Fallow  deer  are  now  restricted  to  the  area  of  woodland  around 
Fochabers.  One  estimate  of  the  total  stock  gives  one  buck  and 
three  does;  another  about  half  a dozen  animals.  They  are  said 
to  lie  up  in  birch  ( Betula ) scrub  and  pine  plantations  by  day  and 
to  feed  in  grassy  hollows  and  occasionally,  in  winter,  in  turnip 
fields.  Their  survival  prospects  depend  largely  on  the  goodwill  of 
the  Forestry  Commission  whose  trappers  are  no  longer  shooting 
fallow  deer. 

In  Epping  Forest,  Essex,  the  stock  of  fallow  deer  in  1870  had 
dwindled  to  about  a dozen  (Laver  1898)  which  have  increased  to 
the  present  abundant  stock,  under  the  protection  afforded  by  the 
Corporation  of  London  who  have  charge  of  the  forest.  Barring 
accidents,  the  large  area  of  Forestry  Commission  woodland 
around  Fochabers  might  similarly  provide  a secure  refuge  for 
fallow  deer  in  Banff  and  Moray.  There  are  also  suitable  areas  of 
scrub  and  mixed  woodland  and  patches  of  agricultural  ground 
along  the  Spey. 

It  is  interesting  that  both  the  Cullen  and  Gordon  Castle 
fallow  deer  have  remained  close  to  their  points  of  intro- 
duction. In  New  Zealand,  from  25  introductions  of  fallow  deer 
from  England  and  Spain,  14  areas  are  occupied  mostly  around  or 
adjacent  to  the  original  introduction  localities  (Wodzicki  1961), 
while  red  deer  ( Cervus  elaphus ) and  other  introduced  ungulates 
have  spread  widely. 
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SUMMARY 

1.  Fallow  deer  were  probably  first  introduced  into  Banff  and 
Moray  about  1775  at  Gordon  Castle,  Fochabers.  They  were  sub- 
sequently introduced  at  Cullen  House,  Cullen,  and  in  both  cases 
were  initially  kept  in  deer  parks. 
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2.  Deer  from  the  Cullen  House  herd  were  released  towards 
the  end  of  the  19th  century.  They  established  themselves  in 
pine  woods  in  the  locality  and  survived  until  about  1920. 

3.  The  Gordon  Castle  herd  was  broken  up  about  1916.  There 
are  records  of  fallow  deer,  probably  from  this  source,  along  the 
Spey  to  Ben  Aigan,  and  over  a fairly  wide  expanse  of  moorland 
with  pine  ( Pirms  sylvestris)  plantations. 

4.  After  reaching  maximum  numbers  about  1930,  fallow  deer 
declined  in  range  and  numbers  until  at  present  only  a few  re- 
main near  Fochabers. 
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SHORT  NOTES 

Egg  capsules  of  Philbertia  linearis. — Among  dredged  material  brought 
me  on  8th  September  1962  from  12  fms  water,  north  of  Galtness,  Shapin- 
say,  Orkney,  by  Dr  H.  J.  Thomas  of  the  Marine  Laboratory,  Aberdeen, 
were  the  two  empty  valves  of  a Paphia  rhomboides  (Pennant)  which  had 
on  their  inner  surface  three  circular  brownish  encrustations,  each  about 
2 mm  in  diameter,  along  with  a few  bits  of  Polyzoa.  Under  the  micro- 
scope the  brown  spots  proved  to  be  egg  clusters  of  some  kind  of  mollusc 
housed  in  a shallow  transparent  dome  not  unlike  the  cover  glass  of  a 
watch. 

Under  a higher  magnification,  clusters  of  completely  formed  light 
brown  shells  could  be  seen,  globular  in  shape  and  exquisitely  reticulated. 
In  the  centre  of  the  containing  capsule  was  a circular  ‘escape-hatch’,  and 
judging  from  the  development  of  the  fry  it  must  have  been  on  the  point 
of  being  used. 

Not  having  seen  such  embryonic  shells  before,  I was  referred  by  Mrs 
N.  F.  MacMillan  to  an  illustrated  article  by  Dr  Marie  V.  Lebour  who 
has  made  a special  study  of  such  forms.  From  it  I was  able  to  identify 
my  own  specimens  as  juvenile  Philbertia  linearis.  One  of  her  illustrations 
(Figs  1,  2,  & 3 in  Plate  III)  shows  the  identical  form  both  of  the  containing 
capsule  and  of  the  shells  at  the  stage  before  release,  when  they  still  lack 
the  characteristic  spire  of  the  fully  developed  adult. 

Egg  capsules  described  by  Dr  Lebour  measured  from  1-5  to  2 mm,  and 
were  laid  in  plunger-jars.  Mine,  under  natural  conditions,  measure  just 
on  2 mm.  Those  described  by  Jeffreys  measured  A inch  across.  I found 
it  difficult  to  make  an  exact  count  of  the  shells  in  a single  capsule : they 
were  certainly  more  than  the  60  and  80  mentioned  for  Plymouth,  perhaps 
rather  over  a hundred  would  be  a moderate  estimate. 

Philbertia  linearis  is  a not  uncommon  mollusc  in  Orkney  waters.  I 
have  obtained  it  from  a wide  range  of  localities  from  3 to  36  fms.  The 
cluster  of  embryonic  shells  in  its  cellophane-like  cover  makes  a most 
interesting  object  for  the  microscope,  and  when  first  seen  creates  a sense 
of  surprise  that  so  many  perfectly  formed  and  decorative  shells  could  be 
packed  into  so  minute  a space. 
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Water  beetles  collected  in  the  Morton  Lochs  Nature  Reserve,  Fife. — 

Collections  were  made  on  6.viii.49,  20.viii.52,  25.x. 52,  6.vi.53  and  7.ix.53, 
in  and  around  the  large  North  Loch  and  only  on  6.viii.49  and  6.vi.53  in 
the  South  Loch.  Some  specimens  were  taken  in  a dyke  and  in  ditches 
near  the  lochs,  also  in  small  artificial  pools  on  the  east  shore  of  the  North 

Loch. 
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The  results  of  collecting  on  these  different  dates  were  strikingly 
different.  The  outstanding  day  was  20th  August  1952,  when  there  was  a 
remarkable  abundance  of  water  beetles  on  the  south-west  shore  of  the 
North  Loch  amongst  a dense  growth  of  Scirpus  palustris  and  Equisetum. 

I was  informed  by  Dr  Berry  that  water  had  been  run  off  from  this  loch 
recently  to  supply  a Tayport  mill,  and  the  level  of  the  loch  then  fell 
about  two  feet,  but  that  early  in  August  the  level  was  restored.  It  was  m 
this  flooded  marginal  area  that  water  beetles  swarmed,  but  in  the  loch 
proper  where  the  vegetation  ceased  I caught  none.  They  were  confined 
to  the  swampy  area  where  the  growth  of  plants  was  luxuriant.  Here  I 
took  several  species  of  Agabus  (A.  nebulosus  Forst.  was  the  most  com- 
mon), two  Rantus,  Hygrotus  inaequalis  F.  in  abundance,  numbers  of 
Ochthebius  minimus  F.  and  Helophorus  brevipalpis  Bed.,  and  six  species 
of  Hydroporus,  H.  erythrocephalus  L.  being  the  most  common.  When  I 
returned  to  the  same  area  on  25th  October  1952,  beetles  were  very  scarce. 
There  had  been  recent  heavy  rain  and  the  loch  was  higher  than  on  my 
previous  visit.  I had  then  noticed  a series  of  small  artificial  pools  along 
the  east  shore,  evidently  made  by  removing  soil  to  form  the  bank.  By 
25th  October  only  one  of  these  excavations  held  enough  water  to  allow 
of  using  a net.  In  this  tiny  pool,  beetles  swarmed,  and  various  species 
were  taken  including  many  Haliplus  confinis  Steph. 

Next  year,  1953,  on  a hot  day  in  early  September,  collecting  in  the 
North  Loch  was  again  disappointing.  Visiting  the  east  shore  I found 
that  most  of  the  small  artificial  pools  were  filled  with  a luxuriant  growth 
of  land  plants  but  one  was  bare  mud  with  about  two  pailfuls  of  stagnant, 
muddy  water.  This  was  too  thick  for  using  a net,  but  by  scooping  out 
the  water  with  a collecting  dish,  I obtained  an  astonishing  number  of 
beetles.  There  were  about  a dozen  Agabus  bipustulatus  L.,  one  A.  sturmii 
Gyll.,  one  Rantus  exsoletus  Forst.,  one  Rantus  frontalis  Marsh  J = notatus 
F.)  and  fifteen  Colymbetes  fuscus  L.  Small  water  beetles  swarmed, 
mostly  Ochthebius  minimus  F.,  Laccobius  alutaceus  Thoms,  and  L. 
minutus  L.,  but  no  Hydroporus  were  found.  In  another  excavation, 
waterless  but  with  still  damp  soil,  numbers  of  Ochthebius  and  Laccobius 
were  crawling  about,  and  there  were  two  Agabus  bipustulatus  under 
about  an  inch  of  soil.  They  had  probably  burrowed  down  when  the 
water  dried  up,  as  dissection  showed  that  they  had  well-developed  repro- 
ductive organs  so  they  were  not  newly  emerged.  The  beetles  collected 
in  the  tiny  pool  belong  to  species  almost  all  known  to  be  excellent  flyers, 
therefore  it  is  the  more  surprising  that  they  should  have  been  crowded 
together  in  such  numbers. 

In  the  South  Morton  Loch  I found  on  both  visits  that  beetles  were 
scarce  and  the  only  place  they  swarmed  was  (on  6th  June  1953)  under  a 
wide  plank  by  the  edge  of  the  water  on  the  east  shore.  By  turning  over 
the  plank  and  working  my  net  in  the  debris  of  broken  rushes  and  other 
vegetation,  I caught  one  Hydroporus  angustatus  Sturm  and  several  of  the 
species  already  taken  in  the  North  Loch.  I have  taken  H.  angustatus  in 
several  lochs  in  Fife  and  it  is  a new  record  for  the  county. 

The  most  interesting  species  collected  in  this  Reserve  are  Rantus 
frontalis  (6  specimens)  which  I have  taken  only  twice  in  other  ponds  on 
Tents  Muir  and  which  appears  to  be  rare  in  Fife;  and  one  male  of 
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Gyrinus  caspius  Men.  taken  on  my  first  visit  to  the  North  Loch.  I later 
found  one  specimen  of  this  Gyrinid  in  a curling-pond  at  Tayfield,  New- 
port, on  7.iii.50,  when  I was  collecting  there  with  the  kind  permission  of 
the  late  Mr  William  Berry.  It  is  a new  record  for  Fife  and  the  identity 
of  both  specimens  was  confirmed  by  Professor  F.  Balfour-Browne. 

List  of  Species 

N = North  Loch,  S = South  Loch,  D = dyke,  R = ditch  of  running  water, 
P = stagnant  pools  and  ditches. 


HALIPLIDAE 

Haliplus  conjinis  Steph.  D,  P 

DYTISCIDAE 

Hygrotus  inaequalis  F.  N,  S,  P 

Hydroporus  umbrosus  Gyll.  N 

Hydroporus  angustatus  Sturm  S 

Hydroporus  striola  Gyll.  N 

Hydroporus  palustris  L.  N 

Hydroporus  erythrocephalus  L.  N 

Hydroporus  pubescens  Gyll.  N 

Hydroporus  planus  F.  N,  S,  P 

Agabus  nebulosus  Forst.  N,  P 

Agabus  labiatus  Brahm  N 

Agabus  bipustulatus  L.  N,  S.  P 

Agabus  sturmii  Gyll.  P 

Platambus  maculatus  L.  R 

Ilybius  fuliginosus  F.  S,  D,  R 

Rantus  exsoletus  Forst.  N,  P 

Rantus  frontalis  Marsh  N,  P 

Colymbetes  fuscus  L.  S.  P 

GYRINIDAE 

Gyrinus  natator  var.  substriatus 

Steph.  D 

Gyrinus  caspius  Men.  N 

HYDROPHIL1DAE 

Ochthebius  minimus  F.  N,  S,  P 

Helophorus  brevipalpis  Bed.  N,  S 

Hydrobius  fuscipes  L.  Type-form  N,  S,  P 
Anacaena  limbata  F.  N,  P 

L accobius  minutus  L.  N,  P 

Laccobius  biguttatus  Gerh.  S 

Laccobius  alutaceus  Thoms.  P 


Dorothy  J.  Jackson,  North  Cliff,  St.  Andrews 


Buzzard  as  Golden  Eagle  food. — Two  golden  eagles  (Aquila  chrysaetos ), 
apparently  adults,  flew  off  as  soon  as  we  stopped  at  the  foot  of  a Galloway 
craig  on  28th  March  1963.  They  came  out  from  a broad  ledge  beside  an 
old  eyrie  which  has  not  been  used  for  several  years,  except  by  buzzards 
( Buteo  buteo). 

The  fresh  and  remarkably  clean  picked  remains  of  a buzzard  were 
found  on  the  eagles’  perching  ledge.  The  head,  with  lower  mandible  torn 
off,  and  the  legs  were  still  attached  to  the  backbone  from  which  all  the 
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ribs  had  been  bitten.  The  wings,  their  bones  stripped  and  feathers  re- 
duced to  little  more  than  the  primaries,  remained  connected  by  the 
pectoral  girdle.  The  breastbone  was  missing.  Buzzards  had  built  a new 
nest,  short  of  lining,  close  to  the  old  eyrie. 

An  eagle  pellet,  picked  up  below  the  ledge,  proved  to  be  a mass  of 
small  body  feathers  of  buzzard  bound  together  with  shreds  of  grass  and 
containing  no  pieces  of  bone. 

Ernest  Blezard  and  Raymond  Laidler 


Records  of  stoneflies  (Plecoptera)  from  Arran,  Scarba  and  Kintyre.- 

Collections  of  stoneflies  were  made  on  the  islands  of  Arran  (Firth  of  Clyde) 
and  Scarba  (Argyll)  and  on  the  mainland  of  Kintyre  near  Campbeltown, 
in  June  1963.  The  distribution  maps  published  by  Hynes  in  A Key  to  the 
Adults  and  Nymphs  of  the  British  Stoneflies  ( Freshwater  biol  Assoc.  1958) 
show  only  three  species  recorded  from  Arran  and  none  from  Kintyre. 
There  appear  to  be  no  previous  records  of  Plecoptera  from  Scarba.  The 
present  collection  comprises  twelve  species  from  Arran  (including  the 
three  recorded  by  Hynes),  three  from  Kintyre  and  seven  from  Scarba. 
All  are  adults  unless  otherwise  stated.  They  are  deposited  in  the  British 
Museum  (Natural  History). 

Arran,  3rd-7th  June  1963 

The  ten  localities  concerned  are  listed  below.  All  the  streams  were 
clear  and  fast-flowing  with  stony  beds. 

A.  Very  small  stream  south  of  Brodick  (100  ft). 

B.  Small  stream  at  Lag  a’  Bheith,  south  of  Brodick  (170  ft). 

C.  R.  Shurig  at  50  ft. 

D.  R.  Rosa  at  50  ft. 

E.  Small  stream  on  west  side  of  Glen  Rosa,  at  about  300-400  ft. 
The  flies  were  beaten  from  birch  trees. 

F.  Small  stream  on  S.E.  side  of  Goat  Fell  at  1200  ft. 

G.  Small  Sphagnum  pool  on  Goat  Fell  at  1100  ft. 

H.  Rocky  and  peaty  pool  S.W.  of  Goat  Fell  at  1250  ft. 

I.  R.  Chalmadale  at  Loch  Ranza  (50  ft). 

J.  Glenashdale  Burn,  Whiting  Bay,  at  450  ft. 

Brachyptera  ri si  (Morton).  1 and  2?  at  B.  The  male  is  aberrant  in  its 
wing  venation,  having  only  two  branches  to  Cu  1 instead  o£  three. 
This  species  was  recorded  by  Hynes. 

Protonemura  meyeri  (Pictet).  1 9 at  B;  9 nymph  at  D (under  stone); 

3 d at  E;  1 d at  J. 

Amphinemura  sulcicotlis  (Stephens).  2 rf  and  4 9 at  E;  5 6 and  5 9 at  I; 

4 S at  J. 

Nemurella  picteti  (Klapalek).  1 d and  1 $ at  E. 

Nemoura  cinerea  (Retzius).  1 nymph  at  G;  1 $ at  H;  1 J and  1 9 at  E. 
Leuctra  inermis  Kempny.  2 9 at  B;  1 nymph  under  stone  at  D;  1 9 at 
E;  7 d and  4 9 at  J. 

Leuctra  hippopus  (Kempny).  1 9 at  A;  1 9 at  F. 
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Leuctra  nigra  (Olivier).  2 9 at  B;  1 and  2 9 at  E.  (Recorded  by 
Hynes.) 

Isoperla  grammatica  (Poda).  1 9 at  E. 

Perla  bipunctata  Pictet.  1 9 at  B.  (Recorded  by  Hynes.) 

Chloroperla  torrentium  (Pictet).  1 at  B;  1 $ at  D;  1 at  E;  1 9 at 
C;  1 c?  and  2 9 at  I. 

Chloroperla  tripunctata  (Scopoli).  3 and  6 9 at  B;  1 $ and  1 9 at  D. 

Kintyre,  8th-9th  June  1963 

Nemoura  cinerea  (Retzius).  2 and  1 9 on  Davaar  Island,  a tidal  island 
near  Campbeltown.  Sweep-netting  of  rushes,  bracken  and  heather 
failed  to  produce  stoneflies,  and  these  were  found  crawling  on  the 
bare  ground  under  heather  ( Calluna ) near  a very  small  stream. 

Leuctra  inermis  Kempny.  1 $ beaten  from  an  alder  tree  at  the  opening 
of  a small  stream  into  Crosshill  Reservoir,  Campbeltown. 

Leuctra  nigra  (Olivier).  1 9 collected  along  with  the  specimen  of  L. 
inermis. 

Scarba,  llth-Mth  June  1963 

All  but  the  Nemoura  cinerea  came  from  two  small  streams  at  100  ft, 

one  (denoted  A below)  devoid  of  trees  but  bordered  by  rushes;  the  other 

(B)  rocky  and  fringed  by  heather  and  trees  from  which  the  flies  were 

beaten. 

Brachyptera  risi  (Morton).  1 9 at  B. 

Nemoura  cinerea  (Retzius).  5 $ and  1 9 by  a stony  loch,  Loch  Airigh  a’ 
Chruidh,  at  800  ft  with  little  vegetation.  They  were  found  crawling 
on  the  bare  litter  under  thick  heather,  exactly  as  at  Kintyre. 

Leuctra  inermis  Kempny.  1 <$  and  1 9 at  B. 

Leuctra  nigra  (Olivier).  1 $ at  A;  2 9 at  B. 

Isoperla  grammatica  (Poda).  1 9 at  A. 

Chloroperla  torrentium  (Pictet).  1 and  2 9 at  A, 

Chloroperla  tripunctata  (Scopoli).  2 9 at  B. 

G.  B.  Corbet, 

Dept,  of  Zoology,  British  Museum  (Nat.  Hist.), 
London,  S.W.7. 


Pine  Marten  in  Ayrshire. — The  well-known  ornithologist  Sir  Geoffrey 
Hughes  Onslow  of  Barr,  Ayrshire,  recently  sent  me  the  following 
description  of  a pine  marten  seen  by  him  at  close  quarters  in  South 
Ayrshire. 

“On  28th  December  1963,  whilst  shooting  at  Glenapp  near  Ballantrae, 
I was  able  to  watch  a pine  marten  ( Martes  martes ) for  fully  five  minutes 
at  a distance  of  not  more  than  thirty  yards. 

When  first  seen  it  was  high  up  in  a Wych  elm  on  the  fringe  of  a 
forty-year-old  larchwood  and  descending  head  first  at  considerable  speed; 
at  this  stage  I thought  it  to  be  a very  dark-coloured  red  squirrel  ( Sciurus 
vulgaris ).  About  eight  feet  from  the  ground  a heavy  bough  left  the  trunk 
at  a right  angle  and  here  the  animal  paused  and,  to  my  astonishment,  lay 
down  along  the  limb  with  its  forelegs  stretched  out  in  front— much  as  a 
dog  would  do— and  its  long  bushy  tail,  which  appeared  almost  black, 
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hanging  vertically  down.  It  then  began  washing  itself,  licking  first  its 
paws  and  forelegs  and  then  its  shoulders  as  far  back  as  it  could  reach. 

I now  realised  that  I must  be  looking  at  a marten,  however  unlikely 
that  might  seem,  but  I was  anxious  to  get  a frontal  view  for  as  yet  I had 
seen  no  sign  of  the  ‘lemon  coloured’  breast.  Without  moving,  I gave  a 
little  cough,  and  instantly  it  turned  its  head  to  stare  in  my  direction. 
Although  it  did  not  get  up,  I was  able  to  see  the  throat  and  breast  which 
appeared  snow  white  in  contrast  to  the  rich  red  brown  of  the  body. 
Viewed  head-on,  its  face  reminded  me  of  a miniature  fox’s  mask. 

After  perhaps  ten  seconds  it  continued  its  ablutions,  but  shortly  after 
that,  shooting  started  and  it  dropped  to  the  ground  and  ran  back  into  the 
wood  and  was  seen  no  more. 

Throughout  the  incident  I was  seated  on  a shooting  stick  and  keeping 
still  and  the  marten  seemed  completely  unaware  of  my  presence  until  I 
deliberately  drew  its  attention  by  coughing”. 

The  last  published  record  of  a marten  in  this  area,  which  is  wild  and 
suited  to  marten,  was  in  1930  (Portal  1932)  when  an  old  male  was  trapped 
in  a gin  set  for  rabbits.  There  are  three  possible  explanations  to  account 
for  the  presence  of  the  animal  in  this  area : (i)  that  it  is  an  escape  from 
captivity,  although  we  know  of  no  one  in  the  area  who  keeps  marten; 

(ii)  that  marten  have  survived  here  undetected,  which  seems  unlikely 
since  rabbit  trapping  was  intensive  until  the  arrival  of  myxomatosis  and 
marten  would  be  sure  to  be  caught  inadvertently  sooner  or  later;  and 

(iii)  that  the  animal  had  found  its  way  from  the  afforested  areas  of  North 
England  where  Chard  (1956)  reported  signs  of  marten  over  a wide  area. 
Of  the  three  possibilities,  I favour  the  last  since  marten,  especially  males, 
are  known  to  travel  long  distances  and  may  turn  up  far  from  their  centres 
of  population. 
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BOOK  REVIEWS 

Birds  and  Woods.  By  W.  B.  Yapp.  London:  Oxford  University  Press, 
1962.  Pp.  308.  35s. 

During  a period  when  there  are  so  many  bird-watchers  that 
previously-rare  birds  are  apparently  becoming  more  commonplace,  it  is 
strange  that  the  distribution  of  many  common  species  in  Britain  is  so 
imperfectly  known.  Examples  abound  in  the  present  book,  which  show 
how  incredibly  little  was  known  about  the  distribution  and  populations 
of  common  woodland  birds.  Most  bird-watchers  from  their  own  experi- 
ence could  easily  add  to  published  knowledge  on  these  aspects,  but  there 
is  unfortunately  an  all  too  common  tendency  to  neglect  them  and  write 
notes  only  about  rarities  or  brief  visits  to  islands.  From  his  own 
experience  the  author  has  added  substantially  to  what  is  known  about 
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woodland  birds  and  he  also  suggests  many  gaps  where  more  information 
is  needed. 

The  chapter  on  methods  is  particularly  important,  now  that  interest  in 
estimating  the  numbers  of  common  birds  has  recently  been  revived  by 
the  British  Trust  for  Ornithology.  This  chapter  gives  a useful  description 
of  the  various  methods  that  have  been  used  for  estimating  numbers  in 
woods,  including  the  author’s  development  of  the  line-transect.  However 
there  has  been  very  little  research  anywhere  to  compare  the  accuracy  of 
these  various  methods  on  the  same  area.  This  was  not  essential  for  the 
author,  who  wished  to  compare  relative  numbers  of  birds  in  many  different 
kinds  of  wood,  but  it  must  before  long  become  essential  if  figures  for 
absolute  numbers  in  the  national  surveys  are  to  be  relied  on. 

The  main  part  of  the  book  describes  the  different  kinds  of  woods  and 
the  distribution  and  abundance  of  birds  in  them  at  different  seasons. 
There  are  also  several  useful  review  chapters  on  food  and  other  relations 
between  different  bird  species  in  the  woods,  and  on  the  past  history  and 
present  distribution  of  birds  in  relation  to  changes  in  climate  and  vegeta- 
tion. Finally  there  is  a list  of  the  bird  species  with  details  of  their 
distribution  and  abundance.  There  are  various  small  points  about  dis- 
tribution in  Scotland  that  the  reviewer  would  disagree  with,  and  no  doubt 
other  people  could  do  likewise  for  other  areas.  For  example  he  states  on 
p.  91  that  the  crossbill  and  siskin,  though  rare  outside  the  old  Scottish 
pine  forests,  occur  in  suitable  plantations,  while  the  crested  tit  is 
practically  confined  to  the  natural  pine  forests  and  almost  exclusively  to 
those  of  Speyside.  In  fact  the  crested  tit  is  more  abundant  in  immature 
Forestry  Commission  plantations  along  most  of  the  south  side  of  the 
Moray  Firth  than  in  the  natural  forests,  and  occurs  over  a large  area 
outside  Speyside.  On  p.  146  he  writes  that  the  density  of  birds  varies 
only  two-fold  in  woods  of  different  coniferous  and  deciduous  species,  and 
he  gives  figures  showing  that  the  density  in  plantations  of  brashed  Sitka 
spruce  is  considerably  higher  than  in  Scottish  pine  forests.  In  our 
experience,  the  density  varies  so  much  in  woods  of  different  species  and 
even  in  different  kinds  of  old  pine  forest  alone,  that  one  wonders  if  the 
author’s  study  areas  or  samples  of  woods  were  representative.  This 
question  of  variability  in  the  samples  is  not  fully  discussed.  Nevertheless 
the  author  did  extremely  well  to  provide  so  much  new  information  from 
every  part  of  Britain,  and  gaps  in  published  knowledge  are  often  not 
apparent  till  someone  publishes  the  first  comprehensive  account.  The 
author’s  approach  could  usefully  be  applied  to  studying  the  distribution 
and  relations  of  birds  in  other  habitats  that  are  equally  poorly  docu- 
mented, such  as  moorland  or  farmland. — A.W. 


The  Handbook  of  British  Mammals.  Edited  for  the  Mammal  Society  of 
the  British  Isles  by  H.  N.  Southern.  Oxford:  Blackwell  Scientific 
Publications,  1964.  Pp.  465.  37s  6d. 

This  is  the  first  scientific  handbook  on  British  mammals  since  Barrett- 
Hamilton’s  massive  volumes  were  published  half  a century  ago.  These 
volumes  were  an  unusual  accomplishment  and  were  so  full  of  information 
that  mammalogists  still  used  them  widely  even  in  recent  years.  However, 
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their  chief  drawbacks,  apart  from  the  fact  that  the  series  of  volumes 
was  never  completed,  were  that  a lot  of  the  information  was  anecdotal 
and  references  were  not  easy  to  follow  up;  two  criticisms  that  certainly 
cannot  be  levelled  against  the  new  handbook.  The  handbook  has  ful 
references  in  the  text  to  a 29-page  bibliography  covering  all  the  scientific 
papers  or  books  published  about  British  mammals,  and  anecdotal  evidence 
or  accounts  published  in  popular  periodicals  are  omitted. 

The  first  half  of  the  book  gives  the  scientific  background  to  work  on 
British  mammals  and  most  of  the  chapters  include  practical  information 
on  how  to  set  about  a research  project.  Each  chapter  is  written  by  a 
specialist  in  that  particular  field,  and  a few  examples  are:  population 
studies,  trapping  and  other  techniques,  breeding,  distribution  and  habitat, 
how  to  read  more,  field  work  on  British  mammals.  Not  everybody  would 
agree  that  the  right  amount  of  emphasis  had  been  allotted  to  each  chapter, 
and  some  of  the  chapters,  while  being  excellent  summaries  of  the  subject 
they  deal  with,  seem  unnecessarily  long  for  a handbook  of  this  km  . 
Nevertheless  this  is  probably  the  best  semi-popular  introduction  yet 
published  for  any  group  of  animals  in  Britain.  For  the  keen  child  or 
adult  who  has  the  energy  and  inclination  to  do  a scientific  project  and  ye 
is  not  making  much  of  his  opportunity  because  he  lacks  the  technical 
knowledge,  this  part  of  the  book  will  be  invaluable.  It  should  also  be 
essential  reading  for  any  university  student  who  is  thinking  of  doing  any 
research  on  mammals. 

The  second  half  deals  with  each  species  in  turn,  giving  a summary  of 
what  has  been  published  about  it,  such  as  weight,  food,  breeding, 
distribution,  etc.  There  are  also  black-and-white  drawings  and  some 
identification  details.  However  the  book  does  not  attempt  to  be  a complete 
identification  guide,  and  consequently  there  is  very  little  information  on 
tracks,  faeces,  skulls,  other  bones  and  hairs.  Something  like  Peterson  s 
identification  guide  to  the  North  American  mammals  is  very  badly  needed, 
and  we  hope  that  a guide  of  this  kind  is  next  on  the  publications  list  of 
the  Mammal  Society.  One  could  argue  that  the  handbook  would  have 
been  more  often  used  for  reference  by  amateur  and  professional  alike  it 
the  second  half  had  been  expanded  to  cover  these  aspects  as  well.  To 
compensate  for  this  and  still  keep  the  same  price,  the  first  half  could 
have  been  substantially  cut  in  some  places  without  affecting  its  value  as  a 
good  scientific  introduction. 

However  the  most  important  thing  to  be  said  is  that  it  is  very  good  a 
last  to  see  an  up-to-date  comprehensive  scientific  handbook  that 
deals  with  all  the  British  mammals.  The  editor  and  society  are  to  be 
congratulated  on  this  achievement  and  on  doing  without  royalties  so 
that  the  book  would  reach  as  wide  a public  as  possible.  The  book  will 
undoubtedly  stimulate  more  new  research  and  more  publications  about 
past  observations,  and  it  will  help  mammalogy  to  gain  a better  and 
long-due  share  of  public  interest  in  natural  history.— A. W. 
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